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Abstract of RU 2214427 (C2) 

FIELD: rubber industry. SUBSTANCE: rubber composition contains: (i) at least one diene elastomer 
with oxygen-containing groups; (ii) filler at least partially consisting of at least one silica-type substance 
selected from silica and substance other than silica, the two having superficial oxygen-containing silicon 
functions; (iii) at least one binding agent selected from aminoalkyl- alcoxysilanes, 
aminoarylalcoxysilanes, and aminoaralkyl-alcoxysilanes; and (iv) at least one containing substance 
selected from alkyl-alcoxysilanes, aryl-alcoxysilanes, and aralkyl-alcoxysilanes. Envisaged products are 
tires and pneumatic tire treads, and elastic connections connecting vehicle bottom. EFFECT: improved 
hysteresis properties. 19 cl, 11 tbl, 7 ex 
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(57) 

H3o6peTeHne othochtch k pe3HHOBOtf 
KOMno3ni^nn n k n3flennflM Ha ee ocHose - 
noKpbiiiiKaM n npoTeKropy nHeBMaTMHecKMX ujhh, 
anacTHMHbix coeAMHeHMM, ocymecTBJiflK)Lnnx 
CBfl3b c AHHiMeM TpaHcnopTHbix cpeflCTB. Mo>KeT 
6biTb ncnorib30BaHo b Tn^cenoBecHbix rpysoBbix 

aBTOMOSHJlflX, ranbCKOX03fltfCTBeHHOfi TeXHMK© 

m caMoneTax. Pe3MHOBafl KOMno3ML^na 
coAep>KMT: a) no MeHbwefi Mepe oamh AweHOBbiM 
anacTOMep c KHcnopoACOAepwainkiMH rpynnaiwn; 
6) HanonHMTejib, cocroflinn^ no MeHbiueH Mepe 
nacTHMHO M3 no MeHbuiefi Mepe oahoto 
BeiAecTBa Tuna AByoKucw KpeMHMfl, 
BbiGnpaeMoro us rpynnbi, BKnioMaioLnetf 



AByoKMCb KpeMHun m BemecTBa, He nBrmtoinnecw 
AByOKUCflMM KpeMHUfl, WMe\ou\\Ae Ha 

noBepxHocTM KHGnopoACOAepJKamne cj^yHKi^nn 
KpewHn?i; b> no weHbiueM Mepe oaho CB*i3yiomee 
BetAecTBO, Bbi6npaeMoe M3 rpynnbi, 
Btcntonaioiiieft aMUHoanKunanKOKcunaHbi, 
aMUHoapunanKOKcucunaHbi m 
aMMHoapanKMnanKOKCMCunaHbi; r) no MeHbiuePi 
Mepe oaho noKpbiBaiomee BemecTBO, 
Bbi6npaeMoe M3 rpynnbi, BKJitOMaioiiieff 
anKunariKOKCUcmiaHbi, apunaLnKOKcucunaHbi w 
apaxiKunariKOKCMcunaHbi. Pe3MHOBbie 
KOMn03ML^HM M K3AeriHfl M3 hux oo/iaflaiOT 

ynyMiueHHbiMM rncTepe3MCHbiMM cBoficTBaMH. 2 
c. m 17 3.n. cfc-nbi, 11 Ta6n. 
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(54) RUBBER COMPOUND AND PRODUCTS THEREOF 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: rubber 
composition contains: (i) at least one diene 
elastomer with oxygen-containing groups; 
(ii) filler at least partially consisting of 
at least one silica-type substance selected 
from silica and substance other than silica, 
the two having superficial oxygen-containing 
silicon functions; (iii) at least one 
binding agent selected from aminoalkyl- 



alcoxysilanes, aminoarylalcoxysilanes, and 
aminoaralkyl-alcoxysilanes; and (iv) at 
least one containing substance selected from 
alkyl-alcoxysilanes, aryl-alcoxysilanes, and 
aralkyl-alcoxysi lanes. Envisaged products 
are tires and pneumatic tire treads, and 
elastic connections connecting vehicle 
bottom. EFFECT: improved hysteresis 
properties. 19 cl, 11 tbl, 7 ex 



CM 



O 

ro 



-2- 



ro 
ro 



ro 



O 
ro 



HacTOflLH.ee M3o6peTeHne othocktch k 

peSMHOBblM KOMflOSHLlMflM, B HaCTHOCTH K 

peaMHOBbiM KOMno3Wi4HflM, npeAHa3HaHeHHbiM 
Ann npOM3BOflCTBa noKpbiujeK nHeBMaTMMecKnx 

UJMH H SJiaCTMMHblX COeflMHeHU^, 

OCyiHeCTBJ"lflK)lHMX CBfl3b c flHMmeiw 

TpaHcnopTHbix cpeACTB; stm paccwiaTpuBaeMbie 

KOMn03M14MM, B MaCTHOCTH, KCnonb3y»OTCfl B 

npOTeKTOpax noKpbiujeK nHeBMaTunecKnx luhh 
Ana Tfl>KenoBecHbix rpy30Bbix aBTowio6nneM , 
Ana aBTOMoSnneM, npeAHa3HaneHHbix Ann 
rpajKAaHCKoro CTpoirrenbCTBa, 
cenbCKOX03flMCTBeHHOM TexHMKH 14 caivioneTOB. 

KoMno3wu.ui/i, ncnonHfleMbie ppn nporeKTopa 
noKpbiujeK nHeBMaTMHecKMX ujhh, nonynatOT, b 
ochobhom, nyTeM Ao6aaneHnn b oahh wni/i 
HecKonbKo onacTOMepoB yKpennflioiMero 
HanonHMTena, TaKoro KaK cawa. B cnynae 
noKpbiujeK nHeBMaTunecKHX whh, KOTOpbie 
Aon>KHbi ncnbiTbiBaTb 6onbojne Harpy3KW nni/i 
KOTopbie AO-n>KHbi nepeMemaTbCfl c 6onbLUOtf 
CKopocTbK), BbiAenaeTCfl noBbiiueHHoe 
KOJinnecTBO renna, B03AeficTBWO KOToporo 
noflBepraeTCfl AaHHaa noKpbiiuKa. 3to 
noBbiujeHne TeMnepaTypbi conpoBo>KAaeTCfl 
yBeriMHeHMOM conpoTMBneHiifl npoTeicropa n 
yBennMeHnewi noTpeoneHMfl TonriMBa m mojkst 
nexaTb b ocHOBe noBpeweHww 
nHeBMaTMMecKnx lumh. CneAOBaTenbHo, 
wejiaTenbHO nonym/iTb CMecu, KOTopbie 
reHepupyHDT MeHbiue Tenna b cno>KHbix 
ycnoBMflx nepeB03OK h cnocoocTByioT 
ycTpaHeHHto npe>KAeBpeMeHHoro cTapeHUfl 

KapKaca LUHHbl, Ha KOTOpOM MO>KeT 6"blTb 
BOCCTaHOBJieH M3HOLUeHHblPl fipOTGKTOp. 

nojiyqeHMe TaKHX cna6orncTepe3MCHbix CMeceR, 
t©m He wieHee, He aojijkho conpoBo>KAaTbCfl 
ywieHbUJeHMeM npoMHocTM m MexaHUMecKOM Tarn. 

Cnei4nanncTaM n3BecTHo, hto 3aMeHHH 
MacTMHHo mjih nonHocTbio caxy Ha AByoKKCb 

KpeMHMfl B KOMn03MU.HH Ha OCHOBe 

HaTypanbHoro Kay^yKa, mo>kho nonyMMTb cMecu 
wieHee rkicTepe3MCHbie, HeM cMecu, 
yKpenneHHbie cawePi, h mto ncnonb30BaHne 
cBfl3yiomero BeujecTBa Me>KAy AByoKMCbio 
KpeMHMfl v\ anacTowiepoM no3BonaeT orpaHMHUTb 
B3aMMOfle^cTBne rwe>KAy HacmuaMM AByoKHCM 

KpeMHMfl, KOTOpbie flBn«K3TCfl MCTOMHMKOM 

rncTepe3MCHbix noTepb (T.e. mcTepe3Hca), m 
ynynuJUTb KpenocTb, b nacTHOCTH no3BormeT 
yBenuMMTb M3HococTofiKocTb, KaK onucaHo B 
naTeHTe EP-A-0501227. 

B KanecTBe cs^y^ou\v\x BemecTB AByoKMcn 
KpeMHMn - onacTOMepa BynKaHH3npyeMbix cepoM 
cwieceM, n3BecTHbix cnei^ManMCTy, mo>kho 
HaaBaTb anKOKCMcunaHbi, BCTynaiomMe b 

peaKL^HfO OAHMM KOHLLOM C AByOKUCbfO KpeMHUfl 

(cunaHOBafl nacTb), a ApynvtM kohuom c 
ABO^HbiMM CBJi3flMM yrnepoA-yrnepoA 
AneHOBoro anacroMepa, c noMombto, Hanpniwep, 
nonncynbc(DMAHoft nnn MepKanTorpynnbi. TaKMe 
csfl3yioinMe BemecTBa MoryT 6biTb 
npeABapnTenbHo cMewaHbi c AsyoKMCbio 
KpeMHuw, a npH HeoGxoAHMOCTH npuBMTbi Ha 

AByOKMCb KpeMHMfl MJ1M Ao6aBJieHbi BO BpeMfl 

M3roToaneHMfl ciwecu, npn stom cBfl3yK)L4ee 
BemecTBO coeAUHfleTcn in situ c AByoKMCbK) 
KpeMHMfl. CpeAH Han6onee ncnorib3yeMbix 
CBfl3yiou4MX Ben^ecTB 3Toro Tuna moxho Ha3BaTb 
Si69, KOTOpbiM npeACTaBnaeT co6oii 
TeTpacynbcfrwA 

6nc-(3-Tpui3TOKCHCMJiMnnponnna), npoAaBaewibiM 
cf)npMOM DEGUSSA (Rubber Chem. technol, 
1977, vol.50, c.447) nnn X50S, TaiOKe 
npoAaeaeMbifi cpupiwoM DEGUSSA, KOTOpbiM 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npeACTaarmeT co6om cwiecb 50/50 b BecoBOM 
cooTHOLueHMH Si 69 m ca>KM N330. 

Cneu,uanncTaM TaiOKe n3BecTHO. hto 
cunaHbi, nMeioLi\ne aMMHoajiKH/ibHyK) rpynny, 
paBHO KaK n cunaHbi, MMetou^ne MeTunoBbie mhm 
BMHunoBbie rpynnw, He flanaioTcyi cBflsyKOi^nMM 

BeUjeCTBaMM, B3aMMOAekiCTByKDl4HMM c 

AneHOBbiMM snacTowepaMU (Wagner, Rubber 
Chem. and Technol., 1976, c.703-794), TaK 
KaK HeT npeAnonaraeMofi peaKuinn Me>KAy 
aMMHorpynnoPi n abo^hnmh CBfl3flMH 
snacTOMepa. OAHaKO b HeKOTopbix naTeHTax, 

OTHOCflLAUXCfl K KOMn03MI4M«M Ha OCHOBe (i) 

AneHOBbix anacTOMepoB, (ii) AByoKMcn KpeMHun 
m (iii) CBA3yiou^ero BemecTBa, HapaBHe c 
cepocoAep^aLL^MMn, MepKanTO- mjim 

nonncyjibc^MAHbiMM rpynnaMM, 

B3aHMOfleMCTByK)LL\HMM C 3J1 3CTO M epa M M , 
MMeiOLL^HMH ABOMHbie CB33H, yKa3blBa(OTC^ \A 

BMHunoBbie, aMMHO- m anoKcwrpynnbi, KaK, 
Hanpuwiep, b naTeHTe EP 0738613 A1 nnn 

US-A-5 225 011, B KOTOpOM aMMHO- MflM 

anoKcuanKOKcucunaHbi onucbiBaioTCfl KaK 
CBfl3yK)iAkie Beu^ecTBa Anfl KOMno3Mi^nK Ha 
ocHOBe HaTypanbHoro Kaynyra, niweioinnx b 
KanecTBe HanojiHUTena Kyna>K ca>KM n AByoKwcn 
KpeMHun, TaiOKe KaK m MepKanToanKOKCMCunaH 
nnn nonHcynbCfMA 6nc-anKOKCMCnnaHa, TaKOM 
KaK Si69, ho oMeBMAHo, He ncnonb3yioTCfl b 
npeACTaBneHHbix npMMepax. Ha cawiOM p,ene, 
cnet^nanncTaM M3BecTHo, mto BMHunoBafl, 
aMUHOBan mjim anoKcn rpynna He MoxeT 
BCTynaTb b peaKi^nw c A B °w Hb ' MM cbhshmi/i 
flueHOBoro anacroMepa. 

Tewi He MeHee, ecnn ncnonb3yHDT 
aMUHoanKunTpnanKOKCMCunaH, Aa>Ke b • oneHb 
ManeHbKOM nponopi^nn, b KOMno3Mi^nn Ha 
OCHOBe npeo6naAaioLnero KonumecTBa 
HaTypanbHoro Kay^yKa m HanoriHUTerifl c 
npeo6naAaHneM AsyoKucn KpeMHMfl, 3Ta 
KOMno3wnnfl He wioxceT 6biTb ncnonb30BaHa, TaK 
KaK noABy/iKaHM30BaHHafl civiecb (BpeMA 
3aAep>KKM npn ByriKaHH3aL^MM ABnneTCfl noHTH 
HyneBbiM) HaMMHaeT cTpyiorypMpoBaTb npn 
STanHOM nepeMeiuMBaHMM \a cjsopMOBaHMn; 
Mcnonb30BaHne stow oneHb TBepAOM CMecu 
M3-3a ee huskoH SKCTpyAnpyeMocTM cTario noMTM 
HeB03MO>KHbiM Ha npoMbiiujieHHOM ypoBHe. 

C APyroR CTOpOHbl, M3BeCTHO 06 

Mcnorib30BaHMn anKunaKOKCMcunaHOB KaK, 
HanpuMep, reKcaAet^nriTpiiMeTOKCM- n 

T pi/l 3TOKCM CMJia H O B , COOTBeTCTBeHHO SM16 H 

Si236, npoAaBaeMbix dpwpMow DEGUSSA, He 
MMeKDL^nx rpynn, B3anMOAeMCTByK)ii4HX c 
HeHacbiineHHbiMH snacroMepaMn, ho 
B3anMOAeMCTByioiAMX nepe3 nx an kokch rpynn bi c 
HanonHMTen^Mn ™na AByoKMcn KpeMHUfl, to 
ecTb HMeKOLiiMX na noBepxHOCTM rpynnbi Si-OH, 

KOTOpbie n03BOnflK)T yWieHblUMTb Bfl3KOCTb, 

ynysniMTb npniweHeHne m aKTMBM3npoBaTb 
BynKaHHsamiHD KOMnosnL^ni^, coA©P>»<ainnx oahh 
nnn HecKonbKO nonncynbc}3MAHbix cunaHOB, 
TaKMX KaK Si69 (Technical Information, 

DEGUSSA AG n° 6000,1 de JUIN 1994). 

CneAOBaTenbHo, accoL|nai4Mfl 

an KunTpnanKOKCMCunaH-aMM HoanKMnTpnan kokcm 

cunaH He npeflycMaTpuBaeTCfl cnei^nanncTaMM 

A/ifl yBennneHMfl noHTM HyneBoro BpeMeHM 

3aAep>KKM BcneACTBue ncnonb30BaHM« 

aMMHoanKunTpnanKOKCMCunaHa. 

L4enbK) HacTO«U4ero n3o6peTeHMsq flBnjqeTCfl 
nony^eHMe pe3MHOBO^ KOMno3Mu,nn, 
yKpenneHHoPi no MeHbiueM Mepe MacTMHHo, 
AByoKucbK) KpeMHMfl, KOTopyro mo>kho 6bino 6bl 
ncnonbsoBaTb b npoMwujneHHOM MacniTa6e 6e3 
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ocoGbix cnojKHocTeM m KOTopan MMena 6bt 
rncTepe3nc MeHbiuMM, MeM y M3BecTHbix 
KOMno3nqnR, coAepwamMX HaMOonee 
Mcnoxib3yeMbie CBH3ytOLnne Beu^ecTBa, TaKMe ksk 
Si69 n X50S, npn stom ooecneMMBaa, b cnynae 
npMMeHeHna b noKpbiujKe nHeBMaTMHecKotf 
uiMHbi. a MMeHHO b npoTeicrope: 

M3HOCOCTOMKOCTb M XapaKTepMCTMKM 

MexaHnnecKo^ Tflrn TaKMe >Ke xopoiune mjim 
flawe jiyMLiie, neM y M3BecTHbix KOMno3MU,MM\ 
yKperuieHHbix flByoKucbK) KpewiHMfl nnn cawefi, 

yMeHbiueHne rncTepe3nca n, 
cneflOBaTenbHO, skohomhio ropioMero m 

- 6onee npoAon>KMTenbHbiM cpOK cny>K6bi 
KapKaca, TaK xax BHyTpeHHHfl TeMnepaTypa 

nHSBMaTMH©CKOW LUUHbl BO Bpewifl XOfla 
aBTOM06MJlFI OCTaeTCfl OTHOCHTeJlbHO HM3KOM. 

<PnpMa-3anBMTeribHML^a o6Hapy>KMna, hto 3Ta 
u,enb MO>KeT 6biTb AOCTurHyTa npn 

MCnOJlb30BaHMH B pe3MHOBOCl KOMn03HU.HH 

oflHOBpeweHHO aMHHoanKMJianKOKCUicMJiaHa h 
aJiKMnanKOKcucMnaHa, He nMetou^ero rpynnbi, 
cnoco6How BcrynaTb b peaKU,Mio c anacTOMepoM. 

Pe3MHOBa« K0Mn03MU,Mfl comacHO M306peTeHMK) 

OTnunaeTCfl TeM, hto coflepxMT: 

a) no wieHbLueM Mepe oamh AMeHOBbiM" 
anacTOMep, wMe\ou\\Aft KMcnopoAcoflep>Kau4He 
rpynnbi, 

6) HanoriHMTenb, coctohlamm' no iweHbtuefi 
iwepe nacTUHHo 113 no MeHbiueii Mepe oahoix> 
Beu^ecTBa Tuna AByoKutcM KpeMHMfl, 
Bbi6Mpaewioro b rpynne, o6pa30BaHHOM" 
AByoKMCbio KpewiHHfl m BemecTBaMM, He 

HBJlfllOLAMMMCfl AByOKHCflMM KpeMHMfl, 
HMehOLL^HMH Ha nOBepXHOCTM 

KMcnopoACOAep>Kamne qbyHKu.Mii kpsmhmpi , 

b) no MeHbwefi Mepe oaho cBfl3yjoiu,ee 
Beu^ecTBo, Bbi6npaeMoe M3 rpynnbi, 
o6pa30BaHHo£i aMMHoajiKMnanKOKCMCMnaHaMM, 
aMMHoapnnanKOKcncmiaHaMM m 
aMMHoapanKMnanKOKCHCMnaHaMM, npwneM 
rpynnbi anKMnbHaa, apunbHan mjim 
apariKMnbHafl, npH neooxoAMMOCTM, Moryr 6biTb 
3aMeu4eHbi 4>yHKU,MOHanbHbiMM rpynnaMM; 

r) no MeHbLueft Mepe oaho noKpbiBaioii^ee 
Beu^ecTBO, Bbi6npaeMoe M3 rpynnbi, 
o6pa30BaHHOM anKunanKOKCMCHJiaHaMM, 
apnnanKOKcncnnaHaMi'i h 

apanKunanKOKCMcunaHaMH, npn stom 
ajiKMJibHafl, apnnbHafi n apanra/uibHaa rpynnbi 
bo3mo>kho mop/t 6biTb saMetneHbi 
cJjyHKi^MOHanbHbiMM rpynnaMM, 3a MCKnioMeHMeM 
aMMHO- m cepocoAep>Kau4Mx rpynn. 

H3o6peTeHMe KacaeTCH TaioKe H3Aenn^, 
KOTopbie coAep>KaT KOMno3MU,nio comacHO 

H306peTeHHIO, npHHeM 3TMMM M3AennnMH 

ABriflfOTCfl, HanpMMep, nonycpa6pnKarbi t 
npoTeiaopbi Ann nHeBMainnecKnx ujmh unn 
onacTHMHbix coeAHHeHMPi Ann KpenneHMfl c 
AHHi^eM aBTOMo6nn« aMopTM3aTopoB, paM mjim 
TpaBepc, noABecHbie coeAHHeHHw mjim 

nOKpblLUKM. 

KMcnopoAcoAepKau^MMM rpynnaMM 
onacTOMepa mop/t 6biTb, b nacTHocTM, 
Kap6oHMnbHbie (anbAerMA, KeTOH), 

KapGoKCMnbHbie (KMcnoTa) mjim anoKCMrpynnbi. 

SnacTOMepoM c KMcnopoAcoAep>Kau^MMM 
rpynnaMM MoweT 6biTb CMHTerMHecKMM 
AMeHOBbiPi anacTOMep, npM stom 
KMcnopoAcoAep>KaiJ4Me rpynnbi bboa^tcji b 
noriMMep bo BpeMH era cMHTe3a mjim nyTeM 
AanbHeMLueM o6pa6oTKM nonMMepa Ana 
BBeAeHMn 3tmx rpynn. 

B KanecTBe npMMepa TaKMX cMHTeTMHecKMx 
AMeHOBbix snacTOMepoB c 
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KMcnopoAocoAep>KaLi4MMM rpynnaMM mojkho 
Ha3BaTb nojiMM3onpeHbi, nonM6yTaAMeHbi, 
conoriMMepbi 6yTaAMeH-M3onpeH (BIR), 
conoriMMepbi CyraAMeH-cTMpon (SBR) mjim 
TepnoriHMepbi 6yTaAMeH-M3onpeH-CTnpon 

(SBIR), KOTOpbie MOAMCjDMl4MpyKDTCfl: 

- jim6o bo BpeMfl cMHTesa nyTeM BBeAeHM^, b 
npou,ecc 3MynbrMpoBaHMa, MOHOMepa, TaKoro 
KaK anKMJiaKpMJiaT mjim anKMnMeTaKpMnaT, 
npeBpameHHbiPi nyTeM AanbHeMwero 
noAKMcneHMfl b Kap6oKCMnbHyio rpynny, mjim 
rnMu,MAMJiaKpMnaT mjim rxiMUMAMnMeTaKpunaT, 
KOTopbiCi AaeT noriMMep c snoKCMrpynnaMM 
BAonb u,enM, 

- jim6o Ha KOHu,e i4enM b KOHU,e CMHTe3a b 
opraHMnecKOM pacTBope, HanpMMep, c 
riMTM^opraHMHecKMM KaTariMsaTOpOM, nyTeM 
Mcnojib30BaHM» coeAMHeHMA, TaKoro KaK 
AMariKMJic^opMaMMA, KOTOpbiCi npMBMBaeT 
anbAerMAHyio rpynny Ha KOHue uenM, 

- jimGo Ha u,enM b KOHi^e CMHTe3a nyTeM 
AanbHe^tueP^ o6pa6oTKM c noMombio peaKTMBOB, 
raKMX, KaK asoKapGoKCMnaTbi mjim 3aMeu4eHHbie 
a3MAMAbi c KMcnoTHbiMM MJiM KeTorpynnaMM. 

flMeHOBbiM snacTOMep c 

KMcnopOACOAep>Kau4MMM rpynnaMM - sto, 
npeMMyiAecTBeHHo, HaTypanbHbiM KaynyK. 

fleflCTBMTeilbHO, M3BeCTHO, hto oh MMeeT TaKMe 
rpynnbi naii^e Bcero b pe3yribTaTe OKMcneHMfl, 

KOTopoe npOMCXOAMT BO BpeMfl 
TepMOMexaHnnecKux onepau,MM, 
ocymecTBnaeMbix b npou,ecce nonyneHMfl 

SJiaCTOMepHblX K0Mn03MU,MM\ 

K0Mn03MU,Mfl MO>KeT coAep>KaTb oamh MJIM 

HecKoribKo AMeHOBbix anacTOMepoB c 
KMcnopoACOAep>KaL4MMM rpynnaMM, HanpMMep 
oHa MO>KeT coAep>KaTb Kyna>K HaTyparibHoro 
KaynyKa m oahoto mjim HecKOJibKMX 

CMHTeTMHeCKMX AUSHOBblX 3JiaCTOMepOB C 

km en o p o aco Ae p>Ka m m m m rpynnaMM. 

KoMnOSML^Mfl MO>KeT COAep>KaTb TOJlbKO oamh 
MJIM HeCKOJlbKO AMeHOBblX SJiaCTOMepOB c 

KMcnopoAcoAep>KaLAMMM rpynnaMM, mhm OHa 
MO>KeT coAep>KaTb KpoMe oAHoro mhm 
HeCKOJlbKMX snacTOMepoB c 

KMcnopoAOCOAep>Kaii4MMM rpynnaMM oamh mjim 
HecKoribKo APyrMX a^shobux snacTOMepoB, 
jiMLueHHbix KMCJiopoAcoAepjKaLi^Mx rpynn, 
npMHeM 3tm 3JiacTOMepbi, HanpMMep 
roMonoriMMep, nojiyneHHbi^ noriMMepM3ai4Me^ 
conpn>KeHHoro AneHOBoro MOHOMepa, coAep>KMT 
ot 4 ao 12 aTOMOB yrnepoAa, mjim cononMMep, 
nojiyneHHbi^ oonojiMMepM3aij\MeM OAHoro mjim 
HecKOJibKMX A^eHOB, conpflxceHHbix Me>KAy 

COOOM MHM C OAHMM MJIM HeCKOJIbKMMM 
BMHMJiapOMaTMHeCKMMM COeAMHeHMflMM, 

coAep>KMT ot 8 ao 20 aTOMOB yrnepoAa m npM 

Heo6xOAMMOCTM OAHO aKpMJIOHMTpMJIOBOe 

coeAMHeHMe. 

B KanecTBe oonpfl>KeHHbix AMeHOB 
noAxoAfli^MMM flBnjiiOTCfl 1 ,3-6yTaAMeH, 
2-MeTMn-1 ,3-6yTaAMeH, 2,3-AM(ariKMJi C1-C5) 
1 ,3-6yTaAMeHbi, TaKMe KaK, HanpMMep, 
2,3-AMMeTnn-1 ,3-6yTaAneH, 

2.3- AH3Tnn-1 .S-eyTaAMeH, 
2-MeTMn-3-3TMn-1 ,3-6yTaAMeH, 
2-MeTHJi-3-H3onponMn-1 ,3-6yTaAM9H, 
ctjeHMn-I.S-^yTaAMeH, 1 ,3-neHTaAneH, 

2.4- reKcaAneH m t A- 

B KanecTBe BMHMJiapoMaTMHecKMX 
coeAM HeH m ft noAXOA^LAMMM nBJiniOTca CTMpon, 
opto, MeTa, napa-MeTMJicTMpon, KOMMepMecKafi 
cMecb "BMHMn-Tonyon", napa-TpeT. 6yTMJi 

CTMpOJl, MeTOKCMCTMpOJlbl, XJlOpCTMpOJlbl, 
BMHMnMe3MTMJieHbl,- AHBMHMJl6eH30Jl, 
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BMHHJIHacfcTarMH M T.fl. 

CononnMepbi MoryT coAepwaTb, HanpMMep, 
ot 99 ao 20 wiac.% A^eHOBbix eAMHMU, n ot 1 flo 
80 Mac.% BUHnnapOMaTMMecKnx eAUHMi^. 

rionnMepbi, o&naAaiomne 
KucnopoAcoAepKaiAHMM rpynnaMM mhh He 
o6naAaK>mne mmm, MoryT MMeTb mo6yio 
m m KpocTpy KTy py , KOTOpafl 33BHCMT OT 
ncnonb3yeMbix ycnoBMM nonMMepn3au.nn, b 

MaCTHOCTM OT npMCyTCTBMfl MflM OTCyTCTBMfl 

MOAHcf)MKaTopa m/hjih AecTpyKTypnpyK3LAero 
BeujecTBa m ot ncnonb3yeMoro KonMMecTBa 
MOAUcjDMKaTopa hjih AecT py icry pM py loii^e ro 
Beu^ecTBa. rioriMMepbi MoryT 6biTb b buia© 
6noK-nonnMepOB, CTaTMHecKMX, 
nocn eAO BaTen bHbix, m m Kpo n ocn eAoaaTeri b h bix 
nonnMepoB h T.A m ohm MoryT 6biTb nonyneHbi b 
BUfle AHcnepcuH mjim pacTBopa. 

ripeAnOHTMTenbHblMM CHHTeTMHeCKMMM 

AMeHOBbiMM anacTOMepaMM, He MMeiou^MMM 
KMcnopoACOAep>KaiHMX rpynn, MoryT 6biTb 
noriM6yTaAneHbi m, b MacTHoc™, Te, 
coAep>KaHMe 1 ,2-CBfl3eM b KOTOpbix cocTaBrmeT 
ot 4 ao 80%, m Te, KOTOpbie MMetoT oonee 90% 
1.4-L4MC CBA3ePi, nojiMM3onpeHbi, conojiMwiepbi 
6yTaAneH-cTMpon m, b nacTHOcTM, Te, 
coAepxo h Me cTMpona b KOTopbix paBHO ot 5 ao 
50 Mac.%, 6onee npeAnoMTMTenbHO, ot 20 ao 40 
Mac.%, coAep>KaHMe 1 ,2-CBH3efi 6yTaAweHOBotf 
MacTM paBHO ot 4 ao 65%, coAep»<aHMe 
1,4-TpaHC CB«3ePi paBHO ot 30 ao 80%; Te, 
o6"mee coAep>KaHMe apoMaTMHecKMx 

COeAMHeHMM B KOTOpblX paBHO ot 5 ao 50%, a 
TeMnepaTypa CTeKnoBaHMH (Te) paBHa ot 0 ao 
-80 °C, m, b nacTHOCTM, Te, coAepKaHMe 
CTMpona b KOTopbix paBHO ot 25 ao 30 Mac.%, 
coAep>KaHMe BMHMnoBbix CBH3efi 6yTaAMeHOBotf 
MacTM paBHO ot 55 ao 65%, coAepKaH m e 
1,4-TpaHC CBfl3etf paBHO ot 20 ao 25%, a 
TeMnepaTypa cTeKHOBaHMfl paBHa ot -20 ao 
-30 °C. 

B cnynae cononMMepoB 

6y Ta am e h -ct m pon-M 30 n pe h noAXOA^iMMMM 
HBnflJOTcn Te, cofle p>Ka h m e CTMpona b KOTopbix 
paBHO ot 5 ao 50%, npeMMyu^ecTBeHHo, ot 10 
AO 40%, coAepxaHMe M3onponeHa ot 15 ao 60 
Mac.%, npeMMymecTBeHHo, ot 20 ao 50 Mac. %, 
coAep>KaHMe 6yTaAMeHa ot 5 ao 50%, 
npeMMymecTBeHHo ot 20 ao 40 Mac.%, 
coAep>KaHMe 1,2-CBfl3efi 6yTaAMeHOBOM HacrM ot 
4 ao 85%, coAepKaHMe 1,4-TpaHC CBfl3etf 
6yTaAneHOBO^ nacTM ot 6 ao 80%, coAep>KaHMe 
1,2-CBfl3eM nntoc - 3,4 M3onpeHOBOM MacTM ot 5 
AO 70% m coAe p>Ka H m e 1,4-TpaHC CBfl3eM" 
M3onpeHOBOM nacTH ot 10 ao 50%. 

rionMMepbi, He MMeK)iAMe 

KMcnopoAcoAepxaiAMX cf)yHKL4MOHanbHbix rpynn, 
MoryT 6biTb cnapeHHbiMM m/mhm 3Be3Aoo6pa3HO 
pa3BeTBneHHbiMM MnM MMeTb 4)yHKi4MOHanbHbie 
coeAMHeHMfl co CBA3yioLHMM Be me CT BOM M/MnM 
BemecTBOM, cnoco6cTByiOLHMM 
3Be3Aoo6pa3HOMy pa3BeTBneHMto MnM 

4)yHKU,MOHanbHOMy COGAMHGHMtO. 

PIpeMMyiAecTBeHHO, anacTOMepHan nacTb 

KOMn03MI4MM cornacHO M306peTeHMK) COAep>KMT 

no MeHbUjefi Mepe 50 Mac.% anacroMepa MnM 
anacTOMepoB c KMcnopoACOAep>KainMMM 
rpynnaMM, to ecTb BecoBoe cooTHOineHMe 
anacTOMepa MnM anacTOMepoB c 
KMcnopoACOAep>KaiAMMM rpynnaMM m 
onacTOMepa MnM anaoroMepoB 6e3 
KMcnopOACOAep>KaiAMX rpynn, oonbwe, neM 1. 
npeMMymecTBeHHo, anacTOMepHaa nacrb 

KOMn03Ml4MM COmaCHO M306peTeHMMD COAep>KMT 

no MeHbiuePi Mepe 50 Mac.% HaTypanbHoro 
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Kaynyica. 

B KOMn03MU,MM COmaCHO M306peTeHMKD 

HanonHMTeneM TMna AsyoKMCM KpeMHMfi MO>KeT 
6biTb BemecTBO, He flBnflKHneecfl AByoKMCbKO 
KpeMHMfl, ho MMeioiqee Ha noBepXHOCTM 
KMcn opoACOAe p>Ka L14M e coeAMHeHMH KpeMHMfl, 
HanpMMep cawca CSDP 

(yrnepoAHO-KpeMHe3eMHbiM AByxcjDa30BbiM 
HanonHMTenb), MMeiomafl Ha noBepXHOCTM 
yrnepoAHyK) ct>a3y m (J>a3y, cocTOflinyio M3 
oSnacrefi c TOHKOM3MenbMeHHOM AsyoKMCbto 
KpeMHMFi. HanpMMep, TaKoe BemecTBO onMcaHo 
b AOKnaAe 24 (Meeting ACS, Rubber Division, 
Anaheim, Califomie, 6-9 Maa 1997). 

BeU4eCTBaMM, OTnMHHbIMM OT AByOKMCM 
KpeMHMR, MMeiOLL^MMM Ha noBepXHOCTM 

KMcnopOACOAep>Kau4Me coeAMHeHM^ KpeMHMH, 
MoryT 6biTb HaTypanbHbie anioMOCMnMKaTbi, 

TaKMe K3K CenMOnMT MnM CMHTeTMHeCKMe 

anHDMocMnMKaTbi, oca>KAeHHbie M3 pacTBopa, 
coAep>KaLnero aniOMOCMnMKaT mjim CMecb 
anioMMHaTa m cwnMKaTa. 

HanonHMTeneM TMna AByoKMCM KpeMHMfl 
npeMMymecTBeHHo HBnfleTCH AByoKMCb 
KpeMHMJi, m, npeAnoMTMTenbHo, oca>KAeHHafl 
AByoKMCb KpeMHMfl. B KanecTBe oca>KAeHHOM 

AByOKMCM KpeMHMfl MO>KHO HaSBaTb, C OAHOM 

CTopoHbi, npeAcraBneHHbie b npoAawe AByoKucn 
KpeMHMfl, c yAenbHOM noBepxHOCTbKD "BET" ot 
100 ao 300 M 2 /r, npeMMytAecTBeHHO ot 120 ao 
250 M 2 /r. C APyroi^ CTopoHbi, b KanecTBe 
HeorpaHMHMTenbHbix npMMepos AByoKMcefi 

KpeMHM^ MO>KHO Ha3BaTb AByOKMCM KpeMHMfl 

4)MpMbi DEGUSSA YnbTpacnn VN3, cfwpMbi Poh 
nyneHK Ueocnn 175MP MnM ($MpMbi Akzo 
KS404, oTnMHaiou^Mecfl BbicoKofi CTeneHbto 
AMcneprMpyeMOCTM . 

EnaronpMfiTHbi^ scjxfreicr 6yAeT 
MaKCMManbHbiM b KOMnosML^MM cornacHO 

M306peTeHMK) C AByOKMCbtO KpeMHMfl, 

o6naAaiomeM BbicoKoR CTeneHbio 

AMcneprMpyeMOCTM, to ecTb c nto6oR AsyoKMCbto 

KpeMHMfl, MMeiOLAeM 3HaHMTenbHyK) Cn0CO6HOCTb 

k AesarnoMepauMM m q\acv\ eprM poB a h m 10 b 
nonMMepHOM MaTpMi^e, mto mojkho Ha6nK>AaTb c 
noMoiAbto oneicrpoHHbix MnM onTMHecKMX 
MMKpocKonoB Ha tohkmx cpe3ax. CTeneHb 
AMcneprMpyeMOCTM AByoKMCM KpeMHMfl mo>kho 
TaioKe oL^eHMTb c noMou^bio ynbTpa3ByKOBoro 
TecTa Ha cnocoGHOCTb k AesarnoMepaL^MM, c 
nocneAyioLUMM M3MepeHMeM, nyTeM AMc(>paKL^MM 
CBeTa Ha rpaHynoMeTpe, pa3Mepa nacTMU, 
AByoKMCM KpeMHM?!, HTo6bi onpeAenMTb MX 

CpeAHMfi A^eMeTp (D50) M K03C(D4)ML^MeHT 

AeaarnoMepai^MM (Fd) nocne 

Ae3arnoMepM3aL4MM, KaK onMcaHo b 3a«BKe Ha 
naTeHT EP-A-0520860 v\nu b craTbe, BbiLueAiueM 
b >KypHane Rubber World, MioHb 1994, c. 20-24, 
noA Ha3BaHMeM "Dispersibility measurements 
of prec. silicas". 

B KaMecTBe HeorpaHMMMTenbHbix npMMepoB 
npeAnoHTMTenbHbix AsyoKMce^ KpeMHMW c 
BbicoKOM CTeneHbKD AMcneprMpyeMOCTM mo>kho 

Ha3BaTb AByOKMCM KpeMHMfl, MMeiOLL^Me 

yAenbHyio noBepxnocTb "BET" ot 120 ao 250 
m 2 /r, yAenbHyio noBepxHocTb "CTAB" ot 1 20 ao 

240 M 2 /r M, B HaCTHOCTM, AByOKMCM KpeMHMFl, 

onMcaHHbie b eBponetfcKMX 3aflBKax Ha naTeHT 
EP-A-01 57703 M EP-A-0520862 MnM AByoKMCb 
KpeMHMW flepKacMn KS430 KOMnaHMM Akzo, 
AByoKMCb KpeMHMH HI-SIL 2000 KOMnaHMM PPG, 
AByoKMCb KpeMHMfl LJeocMn 1 1 65 MP KOMnaHMM 
PoH-nyneHK, AByoKMCb KpeMHMA BV3370GR 
KOMnaHMM Degussa, AByoKMCb KpeMHM^ L4eonon 
8741 m 8745 KOMnaHMM Huber. 
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yflexibHaa noBepxHocTb "CTAB" onpeAeneHa 
no MeTOfly NFT 45007 or Hoa6pn 1987. 
YAenbHayi noBepxHocTb BET onpeAeneHa no 
MeTOAy BRUNAUER, EMMET, TELLER, 
onucaHHowiy b "The Journal of the American 
Chemical Society", t. 60, c.309, cfespanb 
1938, cooTBeTCTByKDLneMy Hopiwe NFT 45007 ot 
HOfl6pw 1987 roAa. 

HanoriHUTerib MO>KeT coAep>KaTb oaho mjih 
HecKoribKO BemecTB Tuna AsyoKucn KpeMHMfl, 
HanpuMep ciwecb pa3Hbix AByoKMcefi KpeMHMH, 
ciwecb paaHbix ca>K CSDP mjim ciwecb oahom" mjih 
HecKoribKMx AByoKucePi KpeMHMfl c oahoH MflU 
HecKOJibKMMH caxcawiM CSDP mjih oahmm hjim 

HeCKOJIbKMMH aJlMDMOCMnHKaTaMM, HO, 

npeAnoHTMTenbHo, HanonHMTenb TMna AByOKMCM 

KpeMHMfl COCTOMT M3 OAHOM* HJ1H HeCKOJlbKHX 

AByoKMcefi KpeMHun. 

HanonHMTenb MoaceT, Kpoiwe roro, 
coAep>KaTb BeLuecTBa, KOTopbie He flanaiOTCfl 
Beu^ecTBaMM Tuna AByoKMCH KpeMHMH, KaK, 
HanpMMep, ca>Ka nnn Genbie HanoriHUTenn, 
TaKne KaK Men, KaonnH, ruppoomcb anioMUHUfl. 

flnfi ncnonb30BaHMfl b KOMno3Mi^Mflx 
cornacHO M3o6peTeHMK> noA*oAflT Bee csokm, 
MMeJoiMnecfl b npoAa>Ke nnn TpaAMUMOHHO 
ncnonb3yeMbie b LUMHax w, b nacTHocTM, b 
npoTeKTOpax ujmh, a TaioKe ca>KH, 
MOAnc|3Mi4MpOBaHHbie Ha noBepxHocTM nyTeM 
npuBUBKM opraHMHecKMX paAMKanoB. 
KontmecTBo npucyTCTByiou^eCi ca>KM MoweT 
MeHnTbCfl b ujupoKMX npeAenax, npn stom 
noHHTHO, mto Hewi Bbiwe 6yAeT npoi^eHTHoe 
coAepjKaHne BemecrBa Tuna AByoKHCM KpewiHun, 
TeM 6onee 3HaMMTenbHbiM oyAeT ynymueHue 
cboRctb KOMno3MLjMM. EcnM Mcnonb3yioT CSUKy, 

TO ee KOnMMeCTBO AOn>KHO 6blTb TaKOBO, MTOObl 

MaccoBoe oTHonieHne BemecrBa Tuna AByoKMCM 
KpeMHMfi k cswce 6bino 6onbiue 1 nn6o paBHO 1 
m, npeAnoHTMTenbHO, 6onbuue 2 nn6o paBHO 2. 
ripeAnoHTMTenbHo, BemecTBO nnn BeunecTBa 

Tlina AByOKMCM KpeMHUfl COCTaBnflKDT OT 50% AO 

100% o6meM Maccbi HanonHHTenn. 

HanpMMep, HanonHMTenb MMeeT ot 50 ao 

100 MaC.% OCaWeHHOM AByOKMCM KpeMHMR, 

yAenbHaa noBepxHocTb "BET" KOTopofi 
cocTaBnfleT ot 100 ao 300 m 2 /r, 
npeAnoHTHTenbHO ot 120 ao 250 M 2 /r, m ot 
50 ao 0 Mac.% ca>KM, yAenbHaa noBepxHocTb 
"BET" kotopom paBHa ot 25 ao 160 M 2 /r. 

npeAnoHTMTenbHO, HanonHMTenb 
cocTaBnfleT ot 30 ao 70 Mac.% no OTHomeHWO k 
Macce anacTOMepa nnn coBOKynHocTH 
onacTOMepos. 

B CBH3yiomeM BemecTBe b) no M3o6peTeHWo 
anKkinbHan, apunbHaa nnn apanKunbHan rpynnbi 
MoryT 6biTb, b cnynae HeooxoAHMoc™, 
3aMeu4eHbi o>yHKUMOHanbHbiMM rpynnaMM, 
HanpMMep ranoreHaMM, aMMHorpynnaMM, 
anKOKCMnbHbiMM, scpMpHbiMM rpynnaMM. 

npeMMyu^ecTBeHHO, CBfl3yiomee BemecTBO 
b) no M3o6peTeHMK) coot b eTCT ByeT cfcopMyne: 

NH 2 -R 1 -Si(OR 2 )3- n (R 3 ) n 
B KOTopoii n - 0, 1 MnM 2, 
R 1 - yrneBOAopoAHas rpynna, coAepwamafl 
ot 1 ao 20 aTOMOB yrnepoAa, 

OR 2 - anKOKCMrpynna, coAep>Kamafl ot 1 ao 
20, npeAnoMTMTenbHO, ot 1 ao 5 aTOMOB 

yrnepoAa, npM^eM R 2 - yrneBOAopOAHafl 
rpynna, rpynnbi OR 2 , ecnM mx HecKonbKo, 
Moryr 6biTb MAeHTMMHbiMM nnn pa3HbiMM, 

R 3 - yrneBOAOpoAHafl rpynna, coAepwamafi 
ot 1 ao 20, npeMMyLqecTBeHHO ot 1 flo 5 aTOMOB 

yrnepoAa, npMMeM rpynnbi R 3 , ecnM mx ABe, 



Moryr 6brrb MAeHTMHHbiMM unM pa3HbiMM. 

B KanecTBe npMMepoB TaKMX coeAMHeHMM 
MO>KHO Ha3BaTb 3-aMMHonponMnTpM3TOKCM (MnM 
TpMMeTOKCM) CMnaHbl, 

2- aMMH03TMnTpM3TOKCM(MnM 
5 TpMMeTOKCM)CMnaHbl, 

3- aMMHOnponMnAM3TOKCM(MnM 
AMMeTOKCM)3TMnCMnaHbl, 

3-aMMHonponnnMOH03TOKCM(min mohomstokch) 
AManKMn MnM AnapuncMnaHbi. 

1Q KOMn03MI4MH MO>KeT MMeTb oaho MnM 

HeCKOJlbKO H3 3TMX CBfl3yK)IHMX BemecTB. 

ripeMMymecTBeHHO, b KOMno3M4MM cornacHO 
M3o6peTeH m ko cooTHOLueHMe Me>KAy MaccoK 
CBjrayioinero BemecTBa b) MnM coBOKynHOCTM 
CBsrayiomMX Beii4ecTB b) m MaccoM BemecTBa 

15 TMna AByOKMCM KpeMHMfl . MnM COBOKynHOCTM 
Bei^eCTB TMna AByOKMCM KpeMHMfl paBHO OT 0,01 

AO 0,20 m, 6onee npeAnoMTMTenbHO, ot 0,02 ao 
0,10. 

B noKpbiBaiomeM BetAecTBe r) no 
M3o6peTeHMio anKMnbHan, apMnbHaa MnM 
20 apanKMnbHan rpynnbi MoryT ObiTb, npM 

Heo6XOAMMOCTM, 3aMeil^eHbl 4)yHKL^MOHanbHblMM 

rpynnaMM, 3a MCKmoneHMeM aMMHorpynn MnM 
cepocoAepjKaLAMX rpynn, HanpMMep ranoreHaMM, 
anKOKCMnbHbiMM MnM 3c(5MpHbiMM rpynnaMM. 

npeAnoHTMTenbHO, noKpbiBaioiAee BeunecrBo 
25 r) cooTBeTCTByeT 4)opMyne: 

R 4 -Si(OR 5 )3- n (R 6 )n 

B kotopom n - 0, 1 unM 2 

R 4 - yrneBOAopoAHaa rpynna, coA©P>Kamafl 
ot 1 ao 20, npeMMymecTBeHHo ot 10 ao 20, 
30 aTOMOB yrnepoAa, 

OR 5 - anKOKCM rpynna, coAepwamafl ot 1 
AO 20 aTOMOB yrnepoAa, npMHeM R 5 - 
yrneBOAOpoAHan rpynna, rpynnbi OR 5 , ecnM mx 

HeCKOnbKO, MOPyT 6b!Tb MAeHTMHHbIMM MnM 
3S paSHbIMM, 

R 6 - yrneBOAopoAHan rpynna, coAep>KaiAafl 
ot 1 ao 20 aTOMOB yrnepoAa, npMMeM rpynnbi 
R 6 , ecnM mx ABe, MoryT 6biTb MAeHTMH h bi m m MnM 

pa3HblMM. 

npMMepoM noKpbiBaKDinero Beu^ecTBa r) 
40 MoryT 6biTb neHTa(MnM reKca MnM 

OKTa)A eL 4MnTpM3TOKCM(MnM TpMMeTOKCM)CMnaHbl , 

neHTa (MnM reKca MnM OKTa)AeL\MnAH3TOKCM(MnM 
AMMeTOKCM)MeTMn MnM STMncMnaHbi, neHTa(MnM 
reKca MnM oicra)AeL\Mn MOH03TOKCM(MnM 

45 MOHOMeTOKCM)MeTMn MnM STMnCMnaHbl. 

npeMMymecTBeHHo, b KOMno3Mi4MM cornacHO 

M306peTeHMMD COOTHOLLieHMe Me>KAy MaccoM 

noKpbiBaiomero Beu^ecTBa r) MnM coBOKynHOCTM 
noKpbiBaiOLUiMx Beu^ecTB r) m Maccotf BeLAecTBa 

TMna AByOKMCM KpeMHMfl MnM COBOKynHOCTM 
60 BeiHeCTB TMna AByOKMCM KpeMHMfl paBHO OT 0,01 

AO 0,20 m, npeAnoHTMTenbHee, ot 0,02 ao 0,10. 

KoMno3Mi4Mfl cornacHO M3o6peTeHMio Mo>KeT 
cTpyKTypMpoBaTb noA B03Ae^cTBMeM cepbi, 
nepoKCMAOB, 6MCManeMM maob c cepoCi MnM 6e3 
Hee, noA B03Ae^cTBMeM APyrMX 

55 cTpyfcrypMpyiou^Mx BemecTB, MnM OHa MOxeT 
6biTb nMtueHa cTpyKTypMpyioii^e^ CMCTeMbi, ecnM 
coAep>KMT TepMonnacTMnecKMe anacTOMepbi. 

KoMno3Mi4Mfl cornacHO M3o6peTeHMio MO>KeT 
TaioKe coAep>KaTb ApyrMe KOMnoHeHTbi m 
Ao6aBKM, o6bNHo Mcnonb3yeMbie b pe3MHOBbix 

60 cMecflx, HanpMMep nnacTMcpMKaTOpbi, nMrMeHTbi, 
aHTMOKCMAaHTbi, CTpyioypMpyiOLAMe ycKopMTenM, 
Macna An J? HanonHeHMJi, cBA3yioL^Me BemecTBa, 
He RBnfliOLi^Mecfl aMMHoanKMnanKOKCMCMnaHaMM, 
noKpbiBaiomMe Beu^ecTBa, He nBnfliOLJ^Mecfi 
anKMnan KOKCMCMna Ha mm . n peAnoHTMTenbHO, 

ecnM B KOMnOSML^MM MMeiOTCfl CBfl3yK)U^Me 
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Beu^ecTBa, He nanflioinMecfl 
aMMHoanKunaLnKOKCucunaHaMM, m/mjim 
noKpbJBaioinne BemecTaa, He nsnfuousyiecn 
anKunanKOKcucuriaHaMU, wiacca stmx Beu^ecTB 
MeHbtue Maccbi aMMHoaniamanKOKCMCMnaHOB 
win anKunanKOKcucuJiaHOB cooTBeTCTBeHHO. 

KoMno3Mi4M^ comacHo M3o6"peTeHMK> MO>KeT 
6biTb nonyneHa M3BecTHbiMM cnoco6aMM 
TepMOMexaH M^ecKoti o6pa6oTKM KOMnoHeHTOB b 
oawh nnn HecKoribKO STanoB. Hanpwuep, ee 
mo>kho nonyMMTb nyTeM oAHosTanHow 

TepMOMexaHMMeCKOM 00"pa60TKM B 3aKpb!TOM 

CMecnTene, KOTopaa AnMTca 6-10 MUHyT co 
cpeAHeK CKOpocTbKD nonacTefi CMecMTena 50 
ooopotob b MMHyTy, flo Tex nop, noKa 

TewinepaTypa He onycTMTCH ao 170 °C, nnn 
nyTeM o6pa6oTKM b Asa 3Tana b 3aKpbiTOM 
CMecnTene, KOTopbie AnflTCH cooTBeTCTBeHHO 
4-6 MUHyT m 3-5 MMHyT ao MaKCMManbHoro 
naAeHMfl TeMnepaTypbi ao 170°C > 3a kotophmh 
cneAyeT 3Tan OKOHnaTenbHOM* oGpaooTKM, 
ocyiAecTBn^eMbi^ npM 80 °C, Ha kotopom 
bboa^tca cepa n ycKOpMTenb, b cnynae 
komiio3ml\hh , BynKaHM3MpyeMofi cepow. 

KoMno3nuM»o comacHo M3o6peTeHMto mo>kho 
ncnonb30BaTb, Hanpuwiep, Ann npOM3BOACTBa 
npoTeiaopoB Ann nHeBMaTMHecxMX lumh, 

COCTOHLAMX M3 nOBepXHOCTHOfO CJIOR, 

KOHTaKTupyioii^ero c 3eMnefi, n noAcnofl, 
pacnono>KeHHoro Me>KAy noBepxHOCTHbiM cnoeM 
m MeTannowi. KoMno3MUHfl noBepxHOCTHoro 

CTlOfl, KOTOpbltf ROnweH 6blTb pe3HCTeHTHblM 
B03AePlCTBHflM AOpO>KHOrO nOKpblTMfl, B 

nacTHOcTM M3Hocy, MMeeT 6onee BbicoKHPi 
npoL^eHT HanoriHMTejifl, neM KOMno3nm^ 
noAcnoa, KOTOpsw AonwHa 6biTb MeHee 
rncTepe3MCHoCi m Ann KOTOpofi cneijManbHO 
aAanTupoBaHa accoL\nai4M5i AByoKucn KpeMHMfl m 
cna6o yKpennaioiAeM" ca>Kn cepuPi 500, 600 nnn 
700, Hanpniviep cawn N683 nrjM N765. 

H3o6peTeHne unrnocTpupyeTCfl npuwiepaMU, 
KOTopbie npeACTaBneHbi HM>Ke n KOTopbie He 
orpaHMHMBaioT o6"beM M3o6peTeHMfl. 

Bo Bcex npMMepax, ecnn HeT ocoooro 

o603HaMeHMfl , KOMn03MLJMM f3,a\OTC9\ B MaCCOBblX 
MaCTflX. 

B 3tmx npMMepax, KOTopbie MoryT 

COOTBeTCTBOBaTb MJ1M He COOTBeTCTBOBaTb 
MSOGpeTeHHK), CBOMCTBa KOMnOZ\AU,\A\A M3MepflK)T 

cneAyioii^MM o6pa30M: 

rinacTUHHocTb no MyHM 

RnacTUHHocTb no MyHM ML (1+4) 

H3MepfieTCfl npn 1 00 °C comacHo Hopwie ASTM 
D-1646. 

PeoMeTpua 

PeoMeTpn^ecKne nsMepeHun 
ocyiAeCTBfiflioTCfl nyTeM M3MepeHMfl nap Ha 
peoiweTpe MoHcaHTo, MOAenb 100S, m ohm 
crieAyKDT 3a npoLjeccoM BynKaHM3ai4HM, 
onpeAennn BpeMfl To b MMHyTax, KOTopoe 
cooTBeTCTByeT 3aAep)KKe BynKaHM3aL\MM, m 
BpeMfl T99 b MMHyTax, KOTopoe cooTBeTCTByeT 
99% M3MepeHHOM MaKCHManbHofi napbi. 

TBepAOCTb no lllopy 

TBepAOCTb no lllopy A M3MepneTCfl npM 
23 °C comacHo HopMe ASTM 2240-91 . 

Koact>ct>Mi4MeHT yAnMHeHM51 

Koacjxfwi^MeHTbi yAnMHeHMfl M3Mepfl>OT npM 
100% (MA100) m npM 300 (MA300) comacHo 
HopMe HC037-1977. 

CooTHOiueHMe MA300/MA100 - noKa3aTenb 
B3aMMOAe^CTBM5i snacroMep-HanonHMTenb m 
noKa3aTenb ycMJieHMfl: Ae^cTBMTenbHO, KorAa 
3to cooTHonieHMe yBenMHMBaeTcfl, MCTMpaHMe 
yMeHbLuaeTCfl m pe3MCTeHTHocTb 
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yBeriMMMBaeTcn. 

noKa3aTenn M3MenbHeHMP no CKOiry 

3tm noKa3aTenM M3MepflKDTcn npM 23 °C. 
OnpeAe/iflioT npoMHocTb Ha pa3pbiB (FR) b Ml~la 
m yAnMHeHMe npn pa3pbiBe (AR) b %. 

rncTepe3MCHbie noTepn (PH) 

rMCTepe3MCHbie noTepn (PH) mjim mcTepe3MC 

M3Mep«K)TCfl MeTOAOM no OTCKOKy npM 23 °C M 
npM 60°C comacHo HopMe HCO R17667 m 
BbipaxaiOTCfl b %. 

M3MepeHMfl 4)neKCOMeTpoM 

rioBbiujeHMe TeMnepaTypbi T1-T2 b °C 
onpeAenfleTCfl c^neKcoMeTpoM comacHo HopMe 
ASTM D623. Oho xapaicrepM3yeT HarpeBaHMe 
Beu^ecTBa npM MexaHnnecKOM Harpy3Ke. 

flMHaMHwecKwe csowcTBa npu 23°C 
OnpeAerwKDT MOAyxib anacTMHHOCTM E 1 b 
Mlla, KOTopbitf xapaKrepM3yeT >KecTKOCTb, a 
TaioKe TaHreHC AenbTa (tg del), KOTopbiM 
smnneTCH MaKCMManbHbiM TaHreHCOM yma 
noTepb m KOTopbiPi xapaicrepM3yeT rMCTepe3Mc. 
3tm M3MepeHMJi ocymecTBnflHDTcn comacHo 
HopMe ASTM-D2231-71. 

A6pa3MBHblM M3HOC 
A6pa3MBHblM M3HOC 

oTHOCMTenbHoi^ noTepeM 
HopMe flMH 53-516. 
npMMep 1 

I4ejib sToro npMMepa - cpaBHMTb komho3mumm 
HaTypanbHoro KaynyKa c HanoriHMTeneM M3 

AByOKMCM KpeMHMfl YnbTpacMJi VN3 CjMpMbl 

Degussa. 3tm KOMno3Mi4MM npeACTaBneHbi b 
Ta6n. 1. B hmx npMMeHniOT, b cnyHae npoSbi 1, 
cMecb aMMHonponMfiTpM3TOKCMCMnaHa A1100 m 
reKcaAei^MnTpMMeTOKCMCMnaHa Si116, b cnynae 
npo6bi 2, ToribKO A1100, b cnyMae npoobi 3 - 
TonbKo Si1 1 6 m b cnyHae npo6bi 4 - 
KnaccMHecKoe cBn3yioinee Beu^ecTBO Si69. 
npo6a 1 cooTBeTCTByeT M3o6peTeHMK), npo6bi 

2-4 HBnfllOTCfl CpaBHMTenbHbIMM, He 
COOTBeTCTByiOLL^MMM M300"peTeHMK), npMHeM 

npo6a 4 HanneTcn TMnMHHOti Ann M3BecTHOM 
KOMnosMi^MM, cny^au^eM ccbinKotf. Bee stm 
coeflMHeHMfl BynKaHM3npyK)Tcn cepofi. 

KoMnoHeHTbi MMeKDT cneAy K) ia m e 
xapaKrepucTMKn: 

HaTypaiibHbiK nnacTMCjDMUMpOBaHHbi^ 

KaynyK no MyHM ML 1+4 npn 100°C paBeH 60. 

- flByoKMCb KpeMHMfl YnbTpacMn VN3 cfjMpMbi 
fleryeca c yAenbHOM noBepxHOCTbto CTAB 164 m 
2 /r, cpeAHMM A^QMeTpoM nacTML^bi nocne 
Ae3arnoMepauMM D50=8 mkm m K03c|Dc}DMi4MeHTOM 
Ae3amoMepai4MM Fd=3 Mn. 

- Cunan Si69 >kmakmm (ftupMbi fleryeca. 

AMMHonponMnTpMSTOKCMCMnaH A1100 
CjDMpMb! KDhmoh KapSMA- 

reKcaAeL^MnTpMMeTOKCMCMnaH Si 11 6 
cjDMpMbi fleryeca. 

AHTMOKCMAaHT: N-(1 ,3-AHMeTMn6yTMn) 
N'-cfjeHMn-n-cfjeHMneH A^aMMH. 

- napac+JMH: CMecb Kpy n h OKpM cTann mh ecKMx 

M M MKpOKpM CTann MHeCKMX BOCKOB. 

- CynbcjDeHaMMA: 
N-L^MKnoreKCMn-2-6eH30TMa3Mncynb(+jeHaMMA. 

KoMno3ML\MM An« npo6 1-4 nonyneHbi nyTeM 
Mcnonb30BaHMfl Bcex MHrpeAMeHTOB, KpoMe 
cepbi m ycKopMTenn, c noMOLUbio 
TepMOMexaHMHecKOM o6pa6oTKM b 1 3Tan b 

3aKpblTOM CMeCMTene, KOTOpblM A/IMTCfl 
npMMepHO 7 MMHyT, CO CpeAHeM CKOpOCTbHD 

nonacTeiJj 50 o6opoTOB b MMHyTy ao Tex nop, 

noKa TeMnepaTypa He ynaAeT ao 170°C, 3a 
KOTopbiM cneAyeT 3Tan OKOHHaTenbHOM 

o6pa6oTKM, BbinonHeHHbiW npM 80°C, bo BpeMH 
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KOToporo bboaht cepy h ycKopwTenb. 

B Ka>K#otf npo6e cunaHbi ncnonb3yjoTCfl c 

OflHUM H TeM Ke npOL^eHTHblM COfle p>Ka h n e M 

TpnanKOKCMCMnaHOBbix rpynn TaK, MTo6bi 

CpaBHMTb CMeCM, MMeKDLL^He OflHHaKOBOe 

nepeKpbiBaHne HanonHHTenn M3 flByoKMCM 
KpeMHun. npoi^eHTHoe coflep>KaHne cepbi n 
cynbcfceHaMHAa perynnpyeTCS TaKMM oGpasoM, 

MT06b1 nOJiyMHTb CMeCM C 6J1M3KMMM 

noKa3aTe/iflMM xecTKOCTM no LUopy, mo6bi 
o6nerMMTb cpaBHeHUfl rncTepe3HCHbix cbomctb 
CMeceK. 

BynKaHM3ai4MK) ocymecTBnfltoT npn 150 °C 
3a BpeMH T99 b MMHyTax, KOTopoe 
npeflCTaB/ieHO b Ta6n. 2. 

CBOMCTBa 3THX MeTbipeX KOMn03MI4MM 

cpa b h n Ba iot Me>KAy cooofi KaK B 

ByilKaHM3HpOBaHHOM COCTOHHMM, T3K H B 
HeByjlKaHM3MpOBaHHOM COCTOflHMM. Pe3yJlbTaTb1 

npeACTaBneHbi b Ta6n. 2. 

ycTaHoaneHO, hto KOMno3Mi4M« Ann npo6bi 2, 
b KOTopotf i/icnonbsyeTCfl ToiibKO cunaH AI100, 
MMeeT oneHb BbicoKyio Hen3MepnMyK) BenuMMHy 
MyHM m oMeHb ManeHbKoe BpeMH 3aAep>KKM 
BynKaHM3auMM (To 1 MUHyTa). TaKan 

KOMn03ML\Mfl AaeT CflMlLIKOM >KeCTKMe m ctimllikom 

o6o>K>KeHHbie CMecM, HenpuroAHbie Ana 
npuMeHeHUfl Ha npoMbiwneHHOM npeAnpuflTMM. 

CoeAMHeHne npo6bi 3, b KOTopowi 
Mcnonb3yeTCfl TonbKO Si116, nMeeT HeoonbtLiotf 
KosqbqbMUMeHT yATiwHeHUfl npM 300% n, KaK 
cneACTBue aToro, B3anMOAeCicTBne snacTOMepa 
V\ HanoriHUTenfi, oTnunaeTCfl oneHb ManeHbKMM 
cooTHOiueHneM MA300/MA100 m 

HeAOCTaTOMHbiM ycujieHneM, KaK sto 
n oKa3bi Ba kdt pe3ynbTaTbi M3MepeHnn 
a6pa3MBHoro M3HOca. 

CpaBHeHne npoo" 1 n 4 AaeT cneAytoi^ne 
pe3yribTaTbi: 

- BpeMH 3aAep>KKM flBnaeTcn npaKTMHecKM 

OAHHaKOBblM (TO 8 MMHyT HpOTMB 9 MMHyT), 4TO 

roBopuT o noxoacefi Hafle>KHOCTM b 

MCnonb30BaHMM, 

- ypoBeHb rncTepe3Mca npo6bi 1 (PH npn 23 
m 60 °C, HarpeBaHne Ha qbneKCOMeTpe m tg del b 
AMHaMMHecKMX xa pa icre p m ctm Kax) HaMHoro 
HH>Ke, MeM npoobi 4 npn aKBUBaneHTHoPi 
>KecTKOCTM no LUopy, 

- yKpenrmioLnue CBOfiCTBa, npeACTaBJieHHbie 
OTHOLtieHneM MA300/MA1 00 h noKa3aTeny?MM 
H3MenbMeHMfl no CKorry, flBnaioTCfl nymunwiM 
Ana npo6bi 1 , 

- xapaKrepucTkiKM a6pa3MBHoro M3Hoca 

ABJlfllOTCfl 3KBMBaneHTHblMM. 

CoBOKynHocib stmx pe3ynbTaTOB no3BonaeT 
npeAycMaTpuBaTb c KOMno3kmneR npoobi 1 
comacHo M3o6peTeHMfo (no cpaBHeHwo c 
KnaccuHecKo^ KOMno3Hi^neM npo6bi 4, 
BKnioMaraiAeM CBfl3yjomee BemecTBo Si69) 
nsroTOBneHne npoTeicropoB Ana noKpbiujeK 
nHeBMaTMHecKnx luhh c HM3KHMH noKa3aTen«MM 
conpoTMBneHMjR ABM>KeHHkD h HarpeBa, m, KaK 
cneACTBue OToro, c aKOHOMnew ropfonero m 
yBennMeHnewi cpoKa cny^<6bi noKpbiiUKU 6e3 
ymep6a flnn pe3MCTeHTHbix xapaKTepucTMK. 

ripuwiep 2 

B npuMepe 2 6binn BSHTbi neTbipe 
KOMno3kii4nn M3 npuwiepa 1, BioifOMafl cnoco6bi 
mx no/iy-ieHMfl, npuneM AByoKMCb KpeMHMfl 
ynbTpacnn VN3 6bina 3aMeHeHa Ha AByocKMCb 
KpeMHua Ueocnn 1165 MP, MMerau^yK) 
ynyMiueHHyHD AncneprnpyeiviocTb. nocne 
Ae3amoMepai^nn c noMoii^bio ynbrpa3ByKOB 3Ta 
AByoKucb KpeMHun c yAenbHofi noBepxHocTbKo 
CTAB 160 M 2 /r MiweeT cpeAHMM A^arweTp MacTMi^ 



D50, paBHbltf 5 MKM, M K03C|)C(DimMeHT 

Ae3amoMepaL4MM Fd, pasHbiii 8 mji. 

ripo6a 5 cooTBeTCTByeT nsoSpeTeHMK), 

np06bl C 6 no 8 HBTIHIOTCfl KOHTpOJlbHblMM 

npo6aMM, npuneM npooa 8 cny>KMT aianoHOM no 
5 TeM TKe npuHMHaM, mto npo6a 4 b npuwiepe 1 . 

BynKaHM3ai4MK) ocyLuecTBJifliOT npn 1 50 °C b 
TeneHne BpeiweHU T99 b MUHyTax, KOTopoe 
AaeTCfl b Ta6n. 3. 

CBOtfCTBa 3THX MeTbipeX KOMn03Hl4M^ 

10 cpaBHHBaiOT Me>KAy co6om KaK B 

HeByilKaH3MpOBaHHOM COCTOflHMM, TaK H B 
ByjlKaHM3HpOBaHHOM. Pe3yj1bTaTb! 

npeACTaBneHbi b Ta6n. 3. 

flpniviep 2 no3BonfleT CAenaTb BbiBOAbi, 
aHanornHHbie BbiBOAawi Ann npniwepa 1, 
15 cpaBHUBaFi npo6y 5, cooTBeTCTBytomyio 
M3o6peTeHMto, c KOHTporibHbiMH npo6aMM 6-8. 

flpuwep 3 

B npuMepe 3 6binn BOcnpon3BeAeHbi 4 
KOMno3ni4nn M3 npniwepa 2 c AByoKMCbKD 
KpeMHUfl Ueocnn 1 165MP, a TaioKe cnocoGbi nx 
20 nonyneHMfl, npunewi HaTypanbHbiM KaynyK 6bm 
3awieHeH Ha Kyna>K HaiypanbHoro KayMyKa n 
1,4-i4MC nonn6yTaAneHa c MaccoBbiM 
oTHomeHweM HaTypaiibHoro KaynyKa k 
nonnCyTaAneHy, paBHbiM 70/30. 

flpo6a 9 cooTBeTCTByeT nsoSpeTeHHio, 
npo6bi c 10 no 12 nanfliOTCfl KOHTporibHbiMH 
npo6aMM, npn^eM npo6a 12 cny>KMT STanoHOM 
no TeM >Ke npuHMHaM, hto b npuMepe 1. 

1,4-14110 nonn6yTaAneH, nonyHeHHbii^ b 
pacTBope c KaTann3aTopoM Ha ooHOBe TMTaHa, 
3 q MMeeT cneAytoiune xapaKTepMCTMKM: 

- npoLjeHTHoe coAepjKaHne 1,4-L4nc: 92%, 

- nnacTMHHOCTb no MyHn: 45 
BynKaHM3aLjwo ocyu4ecTBnfiK)T npn 1 50 °C b 

TeMeHiie BpeMeHu T99 b MMHyTax, KOTopoe 
AaeTCfl b Ta6n. 4. 

36 CBOtlCTBa 3TMX MeTbipeX KOMn03HL^Mfl 

cpaBHMBaioT Me>KAy C060P1 KaK b 

HeByJlKaHM3HpOBaHHOM COCTOflHUH, TaK M B 
By/lKaHM3HpOBaHHOM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n. 4. 

flpuMep 3 no3BonaeT CAenaTb BbiBOAbi, 
40 aHanornMHbie BbiBOAaM Ann npuMepa 1, 
cpaBHMBafi npo6y 9, cooTBeTCTByioLuiyio 
M3o6peTeHMK0, c KOHTponbHbiMM npo6aMM 10-12. 

ripMMep 4 

B npMMepe 4 6binn BOcnpOM3BeAeHbi 4 

45 KOMn03Ml^HM M3 npMMepa 2 C AByOKMCbKO 

KpeMHMfl L4eocMn 1165MP, a TaioKe cnocoGbi mx 
nonyMeHun, npn^eM AByoKucb KpeMHMfl Ueocnn 
1165MP 6bma 3aMeHeHa Ha Kyna>K AByoKwcn 
KpeMHUfl L4eocnn 1165MP m ca>KM N234 c 

OTHOllieHHeM AByOKMCH KpeMHMfl k cswce, 
50 paBHbiM 35/15. 

ripoLjeHTHbfe coAep>KaHHfl cunaHa 6bmn 

nOAOOpaHbl B COOTBeTCTBMM C HOBbIM 
npOLjeHTHbIM COAep>Ka H H e M AByOKMCM KpeMHUfl . 

KoMno3HL\MM npeACTaBneHbi b Ta6n. 5. 

npooa 13 cooTBeTCTByeT H3o6peTeHMto, 
55 npo6b! c 14 no 16 flBnflHDTCfl cpaBHUTenbHbiMM 
npo6aMH, npuHeM npo6a 16 cny>KMT STanoHOM 
no TeM >Ke npumiHaM, hto b npuMepe 1. 

BynKaHM3ai4HK) ocymecTBnnioT npn 1 50 °C b 
TeMeHne BpeMeHu T99 b MMHyTax, KOTopoe 
60 AaeTcw b Ta6n. 6. 

CBoifoTBa 3tmx HeTbipex KOMn03MqMK 
CpaBHMBaFOT Me>KAy co6om KaK B 
HeBynKaHM3MpOBaHHOM COCTOflHMM, TaK M B 

BynKaHM3npoBaHHOM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n. 6. 

ripMMep 4 no3BonfleT CAenaTb BbiBOAbi, 
aHanorMHHbie BbiBOAaM ati« npviMepa 1, 



cpaBHHBan npo6y 13, cooTBeTCTByiOLnyio 
n3o6peTeHMio, c KOHTponbHbiMM npoGaMM 14-16. 
ripuMep 5 

B npuwiepe 5 6binn BOcnpon3BeAeHbi 4 
coeflMHeHMfl H3 npuMepa 4 c KynawoM AByoKucn 
KpeMHMfl L4eocnn 1165MP M ca>KM N234, a Taiwe 
cnoco6bi mx nonyMeHMR, npunewi HaTypanbHbifi 
KaynyK 6bin 3aMeHeH Ha Kyna>K HaTypanbHbifi 
KaynyK - 1,4-ljhc nonn6yraflMeH c MaccoBbiM 
oTHOiueHneM HaTypanbHoro KaynyKa k 1,4-i4nc 
noJiMSyTaflneHy, paBHbiM 70/30. 

XapaKTepucTMKM 1 ,4-i^nc nonn6yTaAneHa, 
nonyneHHoro b pacrBope c KaTanw3aTopoM Ha 
ocHOBe TMTaHa, AaHbi b npuwepe 3. 

CoeAMHeHM^ npeAcraBneHbi b Ta6n. 7. 

Ilpo6a 17 cooTBeTCTByer M3o6peTeHwo, 
npo6bi c 18 no 20 nanaiOTCfl cpaBHUTenbHbiMM 
npooaMW, npuneM npo6a 20 cnyaaiT STanoHOM 
no Tewi >Ke npunnHaM, hto b npuMepe 1. 

ByriKaHH3aL^MK) ocyu^ecTBnflioT npn 150°C b 
TeneHue BpeMeHH T99 b MHHyTax, KOTopoe 
AaeTCfl b Ta6n. 8. 

CBOitaTBa 3TMX neTbipex KOM6\AHauy\iA 
cpaBHMBatoT Me>KAy co6ofi KaK b 

HGByJlKaHH3MpOBaHHOM COCTOflHMU , T3K M B 

BynKaHnanpoBaHHOM. Pe3ynbTaTbi 
npeflCTaBneHbi b Ta6n. 8. 

npMMep 5 no3BonneT cAenaTb BbiBOAbi, 
aHanornMHbie BbiBOAaM Ann npuMepa 1, 
cpaBHMBasi npooy 1 7, cooTBeTCTByioLnyio 
M3o6peTeHMK5, c KOHTponbHbiMM npoGaMH 18-20. 

ripuMep 6 

B 3TOM npuwiepe cpaBHH BatoT pasnHHHbie 
KOMno3ni4HM, coa© p>Ka m i/ie ToribKO HaTypanbHbiPi 
KaynyK mjim b Kyna>Ke c ApyruM AneHOBbiM 
KaynyKOM, a TaioKe TonbKo AByoKHCb KpeMHua 
nnn b Kynawe c cawetf . 

3tm coeAMHeHMfl AaHbi b Ta6n. 9. 

flByoKMCb KpeMHMfl Hi-Sil 2000, KOTopan 

flBJIReTCfl eAUHCTBeHHblM HOBbIM HHrpeAHeHTOM, 
niweeT cneAyioiniie xapaKTepucTMKn: 

- yASJibHan noBepxHocTb CTAB: 214 M 2 /r, 

- nocne AesamoMepai^nn ynbTpa3ByKaMn 
cpeAHwtf AnaMeTp Haemal D50=9 mhkpoh m 
KoacfccfcMLjtieHT AesamoMepauMM Fd=2 mji. 

KoMno3MHMH npo6 c 21 no 28 npMMeHfltoTCfl 
nyTeM oAHOSTanHofi oGpaooTKM, KaK b npuwiepe 
1. 

Koiwno3M4MM 21, 23, 25, 27 cooTBeTCTBytoT 
M3o6peTeHMJO, KOMno3MUMM 22, 24, 26 i/i 28 

flBJlflWDTCfl KOM n03M UyiR M H KOHTpOJlbHblX npo6 CO 
CBR3yHDll^HM Beil^eCTBOM Si69. 

B Ka>KAOM npooe cn/iaHbi ncnonb3yiOTCfl c 
oahmm m Tewi >Ke o6ihhm nponeHTHbiM 
coAe p>KaH fie m TpnariKOKcucmiaHOBbix rpynn no 

OTHOLLieHHK) K eAHHMLje nOBepXHOCTM 

ncnonb3yeMofi AByoKMCM KpeMHHfl n b 

COOTHOLLieHHflX HHGnO TpMaJlKOKCMCMJiaHOBblX 

rpynn Ha epyuiwuy noBepxHocTi/i AByoKucn 
KpewiHMJi flBnneTCfl MA©HTHHHbiM HMcny npuMepa 
1 . (IpoueHTHoe coAep>KaHne cepbi w ycKopi/iTenn 
noASnpaeTcw TaKUM o6pa30M, HTo6bi nonyMMTb 
cMecu, MMeHDtnne 6riM3KMe noKa3aTenn 
>KecTKocTM no lllopy (HTo6bi ynpocTMTb 
cpaBHeHne rMcrepesncHbix cbomctb). 

BynKaHH3ai^MK0 ocyu^ecTBnflHDT npn 150°C b 
TeneHne BpewieHU T99 b MMHyTax, KOTopoe 
npeACTaBneHO b Ta6n. 10. 

CpaBHMBaioT wie>KAy co6om CBO^CTBa 
KOMno3Mi4M^ B napax npo6 21 n 22, 23 n 24, 25 
m 26, m, HaKOHeL^, 27 m 28 KaK b 

HeByJ1KaHM3HpOBaHHOM, TaK M B 

ByJlKaHM3HpOBaHHOM COCTOflHMM. Pe3yjibTaTbi 

npeACTaBneHbi b Ta6n. 10. 

ycTaHOBneHO, hto M3MeHeHM^ cboC^ctb 
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KOMno3Mi4MM co cwiecbio A1100-SM16, 
cooTBeTCTByiotuMX MaoGpeTeHMio, no oTHOiueHHio 
k KOHTpoxibHbiM o6pa3L^aM c Si69, CpaBHMMbl c 
M3MeHeHM«MM, KOTopbie Ha6nioAanncb paHee b 
cnyMae AsyoKucePi KpewiHun c Sonee hm3kmm 
noKa3aTeneM yAeribHOM noBepxHOCTH CTAB. 

CoMeTaHMe aMMHoanKunTpnanKOKCMCunaHa c 
axiKMriTpMariKOKCi/icmnaHOM n AByoKucn KpewiHH^, 
HMeiotue^ yAe/ibHyK) noBepxHocTb CTAB, 

paBHyto npuwiepHO 200 M 2 /r, no3BonfleT 
nonynaTb KOMno3Mi^MM, HaAe>KHOCTb b 
ncno/ibsoBaHMn KOTOpbix cpaBHMBaeTcn c 

KOHTpOflbHblM 06pa3L40M, HCnOJ1b3yK)LAMM 

KnaccuMecKoe CBflsyioLi^ee Beu^ecTBO Si 69, co 
3Ha4HTenbHO hm3kmm ypoBHeiw rMCTepe3Mca, hto 
no3BorifleT MsroTaBriMBaTb npoTeKTopw Ana 

nHeBMaTMHeCKMX UJHH, C KOTOpblMM 3KOHOMMTCA 

ropKonee m KOTopbie MeHbiue HarpeBaroTcw, hto 
6naronpnflTHo Ann npoflneHMfl cpoKa cny>K5bi 

nHeBMaTM^eCKOM LUUHbl. 

KoMno3LmwH no M3o6peTeHMMD no3BonneT 
nonyMMTb cneAyioiUMe npeMMyiMecTBa no 

CpaBHeHMJO C M3BeCTHblMM KOMn03ML\M«MM Ha 

ocHOBe KaynyKa n AsyoKucn KpeMHun, 
Mcnonb3yK)L4HMH Han6onee 3cj3ct>eKTUBHbte 
CBq3yfoii4ne Bei^ecTBa M3 pafla cunaHOB: 

- HanMeHbuiyio rncTepe3MCHyK) noTepio, hto 
Bbipa>KaeTCfl b hm3khx noKa3aTeriflx 

COnpOTMBneHMfl ABM>KeHMK0 H HH3KMX 

noKa3aTeri5ix HarpeBa, b HacTHocTM, b 
npoTeKTope noKpbiiueK nHeBMaTunecKHX luhh; 

- HamiyHLuwe yKpennntoLmie CBOMCTBa. 
3th npeMMyuJiecTBa AocTMraKJTCfl 6e3 

ymep^a Ann ycnoBMCi ncnonb30BaHMfl hjih Ana 
xapaKTepucruK a6pa3MBHoro M3HOca. 
flpkiwiep 7 

B 3tom npMMepe pasnuHHbie KOMno3ML\nn 
cornacHo M3o6peTeHMto, coAep>Kamne 
HaTyparibHbiH KaynyK, a TaioKe OAHy AByoKMCb 
KpeMHMfl mjim AsyoKHCb KpewiHMfl b Kyna>Ke c 
MeriK03epHMCTO^ ca>KePi, cpaBHUBatoT c 

KOHTpOJlbHblMH KOMnOSML^MflMH, o6bNHO 

wcnonb3yeMbiMn Ann anacTHHHbix coeAHHeHM^, 
npMMeH^eMbix Ann KpenneHHfl c AHMii^eM 
aBTOMo6nrifl. 

KoMnosML^HH npo6 cornacHo H3o6peTeHHio 
onncaHbi paHee noA HowiepaMki npo6 5, 21 m 25. 
KoHTponbHbie KOMnosHUMH onwcaHbi b npo6ax 
29, 30 i<i 31 \a coAep>KaT KpynH03epHMCTbie 
ycmiHBaioii^Me HanonHHTenw. Bee sth 
KOMno3nuMM yKa3aHbi b Ta6n. 11. 

Pe3yribTaTbi noKasbiBaioT, hto KOMnosi^HH 
cornacHo nsoSpeTeHMK), KOTopbie BKntonaraT 
MejiKQ3epHncTbie yciuiMBaiOLm^e HanoriHHTenn, 
HNieioT, Kpowie yjiyHiueHHbix rncTepe3MCHbix 
cbomctb, 6onee BbicoKMCi ypoBeHb ycnrieHHfl, 

HeWI KOMn03Hl4MM KOHTpOJlbHblX npo6; 3TOT 

ypoBeHb BbipaxeH b 6onee bwcokhx 
noKa3aTenfix M3MenbHeHHH no CKorry. 

Pa3yMeeTcn, M3o6peTeHne He 
orpaHMHHBaeTcn BbiLueonncaHHbiMM npMMepawiM 

BbinOJlHeHHR. MCXOAA 3TMX npHMepOB, MO)KHO 

paccwiaTpMBaTb APVue cnoco6bi BbinoriHeHMfl. 

Oopwyna M3o6peTeHM«: 

1. Pe3MHOBafl KOMn03MI4Mn, 3aKTlK)HaK)lAaflCfl 

b tom, hto OHa coAep>KMT a) no MeHbiuefi Mepe 
oahh AHeHOBbift snacTOMep c 
KMcnopoACOAepjKaiUHMM rpynnaMM; 6) 
HanoriHMTerib, cocTOfliAM^, no MeHbLueR Mepe, 
nacTMHHo M3, no MeHbiueM Mepe, OAHoro 
BeLAecTBa, HasbiBaeMoro Tuna AByoKMCM 
KpeMHMfl, BN6npaeMoro us rpynnbi, 
BKTiioHaiomeCi AByoKMCb KpeMHHfl n BemecTBa, 

He flBTIfllOLUMeCH AByOKHCflMH KpeMHMR, 

MMeKDU^Me Ha noBepxHOCTM 



70 



ro 



O 
ro 



KHGnopoflcXDflep>KaLmie cpyHKL^nn KpeMHun; b) no 
MeHbwetf iwepe, oaho CBnay toupee BemecTBo, 
Bbi6npaeMoe M3 rpynnbi, BKnioHatomeM 
aM m HoanKunan KOKCMCunaH bi , 
aMMHoapunanKOKCMCMJiaHbi m 
aMMHoapanKunanKOKcucunaHbi, npMMeiw 
anKuribHafl, apunbHaw nnn apajiKunbHas rpynnbi 
MoryT 6biTb, b cnynae Heo6xoflHMOCTM, 
3aMeuneHbi qbyHKLjMOHanbHbiMM rpynnaMM; r) no 
MeHbwePi Mepe, oaho noKpbiBaioLi^ee Beu^ecTBO, 
Bbi6npaewioe M3 rpynnbi, BKnionaiomeM 
anKunajiKOKcucunaHbi, apunanKOKcucunaHbi m 
apanKunanKOKCMcunaHbi, npHMeiw ajiKMJibHan, 
apunbHafl nnn apanKM/ibHafl rpynnbi MoryT, b 
cnynae HeooxoAMMoom, obiTb 3aMemeHbi 
cf)yHKm^oHanbHbiMM rpynnaMM, 3a MCKnioMeHneM 
aMUHorpynn n cepocoAepwamwx rpynn. 

2. KoMno3HL^nfl no n.1, oTJiMHaKDinaacfl TeM, 
HTO AMeHOBblPt anacTOMep c 
KncnopoAco Ae p>Ka llj,h m n rpynnaMM - sto 
cnHTeTMMecKuCH anacTOMep, coAepJKaLUMPi 
KMcnopoACOAep>KaiAMe rpynnbi, BBOAMMbie b 
nonniviep bo BpeMH era cnHTe3a nnii nyTeM 
AaJibHeMiue^ o6pa6oTKM nonnMepa, 
ocyLnecTBn^eMOM c Ljenbio BBeAeHMfl stmx 
KHcnopoAcoAep>KaiJ4MX rpynn. 

3. KoMno3Mi^Mfl no n.1, oTJiMMaKDLi^ancn TeM, 
hto AneHOBbiM snacTOMepoM c 
KMcnopoACOAep>KaiAWMM rpynnaMM nanae-rca 
HaTypanbHbiM KaynyK. 

4. KoMnosnL^Mfl no n.3, oTnumaHDiAaflCfl TeM, 
hto HaTypanbHbiM KaynyK npeACTaanfleT ot 50 
AO 100 Mac.% 3nacTOMepa(oB) c 
KMcnopoACOA^P«<aLHHMM rpynnaMM. 

5. KoMno3ni4n« no OAHOMy M3 nn.1-3, 
ornnMaioLAaacfl TeM, hto oHa coa©P>kmt TaioKe 
oamh nnn HecKonbKo AneHOBbix anacTOMepoB, 
He coAepwamiix KucnopoAcoAepwaLAwx rpynn. 

6. KoMno3ML\nfl no n.5, OTnuMaioLi^aacfl TeM, 
hto MaccoBoe cooTHOiueHMe AMeHOBoro 
onacTOMepa mjim AMeHOBbix snacTOMepoB c 
KMcnopoACOAep>Kai4HMM rpynnaMM n AMeHOBoro 
onacroMepa nnn AMeHOBbix snaoroMepoB, He 
coAep>KainMX KUcnopoAcoAepxcaiAnx rpynn, 
npeBbiLuaeT 1 . 

7. KoMno3ML^uifl no oAHOMy M3 nn.1-6, 
oTnunaioLAaflcyi TeM, hto BemecTBOM Tuna 
AByoKHCM KpeMHMH HBnaeTCH ca>Ka CSDP 
(yrnepoAOKpeMHeseMHbi^ AByx$a30Bbift 
HanonHMTe/ib), MMeKomaa Ha noBepxHocTM 
ymepoAcxDAepKaajyio qba3y m qba3y, cocTOflmyio 
M3 o6nacTM, rAe HaxoAMTca tohko 
M3MenbHeHHan AByoKMCb KpeMHMB, n/nnn 
anioMocmiMKaT. 

8. KoMno3imnfl no oaho My M3 nn.1-7, 
OTJiMHaioLAa?icjR TeM, hto BemecTBOM Tuna 

AByOKMCM KpeMHUfl HBTlfleTCfl OCSWCAeHHafl 
AByOKHCb KpeMHMfl. 

9. KoMno3ML\nn no OAHOMy ms nn.1-8, 
oTnunaioii^ayicfl TeM, mto BemecTBo nnn 
BemecTBa TMna AByoKucn KpeMHMfl 
npeACTaanaiOT ot 50 ao 100% o6u\efi Maccbi 
HanojiHMTenn. 

10. KoMno3Mi4Mfl no n.9, OTnunaiou^aflCfi TeM, 
mto HanonHHTenb coctomt M3 ot 50 ao 100 
Mac.% oca>KAeHHofi AByoKucn KpeMHMfl, 
yAenbHaa noBepxHOCTb BET KOTopofi paBHa ot 
100 ao 300 M 2 /r, npeAnoMTHTenbHo ot 120 ao 
250 M 2 /r, m ot 50 ao 0 Mac.% M3 ca>KM. 
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11. KoMno3ML^nn no OAHOMy M3 nn.1-10, 
oT/iMMaioinayicfl TeM, mto HanonHMTenb 
npeACTaB/ifleT ot 30 ao 70 Mac.% no 
OTHOLueHnio k Macce snacTOMepa nnn 
coBOKynHocTM anacTOMepOB. 

12. KoMno3ML\Mfl no oaho My M3 nn.1-11, 
OTnMMa»oii^asicn TeM, mto CBfl3yioLi^ee BemecTBo 
b) cooTBeTCTByeT 4)opMyne 

NH 2 -R 1 -Si(OR 2 )3- n (R 3 ) n , 
rAe n - 0, 1 uni/i 2; 

R 1 - yrneBOAopoAHayi rpynna, coAep>KaiAafl 
ot 1 flo 20 aTOMOB yrnepoAa; 

OR 2 - anKOKcurpynna, coAep>KaiAafl ot 1 ao 
20, npeAnoMTHTenbHO ot 1 ao 5 aTOMOB 
yrnepoAa, npuneM R 2 - ynneBOAopoAHan 
rpynna, rpynnbi OR 2 , ecnn mx HecKonbKo, 

MOryT 6blTb MfleHTMMHblMM nnn pa3HbiMn; 

R 3 - ymeBOAopoAHafl rpynna, coAepKaiAafl 
ot 1 ao 20, npeAnoMTMTenbHO ot 1 ao 5 aTOMOB 
yrnepoAa, npuneM rpynn w R 3 , ecnn mx ABe, 

MOryT 6blTb MAeHTMMHblMM MJ1M pa3HblMM. 

13. KoMno3Hi4Mfl no OAHOMy H3 nn.1-12, 
OTnuMaKDma^cfl TeM, mto noKpbisaiomee 
BeLAecTBO r) coot b eT ct b y eT qbopMyne 

R 4 -Si(OR 5 )3- n (R 6 )n, 
rfle n - 0, 1 unti 2; 

R 4 - ymeBOAopoAHaa rpynna, coAep>KaiAafi 
ot 1 ao 20, npenMymecTBeHHO ot 10 ao 20, 
aTOMOB yrnepoAa; 

OR 5 - anKOKCurpynna, coAepxau^aa ot 1 ao 
20 aTOMOB yrnepoAa, npuneM R 5 
yrneBOAopoAHaa rpynna, rpynnbi OR 5 , ecnu mx 

HeCKOJlbKO, MOPyT 6blTb MAeHTMMHblMM wnw 
paSHblMMj 

R 6 - ymeBOAopoAHan rpynna, coAepxcamafl 
ot 1 ao 20 aTOMOB yrnepoAa, npwneM rpynnbi 

R 6 , eCTIM MX ABe, MOryT 6blTb MAeHTMMHblMM MnM 
paSHblMM. 

14. KoMno3Mi4Mfl no OAHOMy M3 nn.1-13, 

OTflMMaHDmaflCfl TeM, MTO COOTHOLUeHMe Me>KAy 

MaccoM cB«3yioiAero BemecTBa b), MnM 
COBOKynHOCTM CBfl3yiOlAMX BemecTB b), m MaccoM 
BeiAecTBa TMna AByoKMCM KpeMHMfi, MnM 
coBOKynHocTbio BemecTB TMna AByoKMCM 
KpeMHMfl paBHO OT 0,01 AO 0,20, 
npeAnoHTMTejibHO ot 0,02 ao 0,10. 

15. KoMno3ML4Mfl no oaho My ms nn.1-14, 
OTJiMMaioinaflCfl TeM, mto cooTHoiueHMe Me>KAY 
MaccoB noKpbiBaioii^ero Beu^ecTBa r), MnM 
COBOKynHOCTM noKpbiBaioiAMX Bei^ecTB r), m 
MaccoM BemecTBa TMna AByoKMCM KpeMHMA, mhm 

COBOKynHOCTM BeiqeCTB TMna AByOKMCM KpeMHMfl 

paBHO ot 0,01 ao 0,20, npeMMyii^ecTBeHHO ot 
0,02 ao 0,10. 

16. MsAeriMe, 3aKniOMaioiAeecfl b tom, mto 
oho coAepjKMT, no MeHbiueR Mepe, OAHy 
KOMno3Hi4MKD no OAHOMy M3 nn.1-15. 

17. M3AeriMe no n.1 6, OT/iMMaioiAeecfl TeM, 
hto 3tmm M3AenMewi flsnneTCJi npoTeicrop. 

18. UsAenMe no n.1 6, oTJiMMajoiAeecn TeM, 

MTO 3TMM M3AenMeM flBn«eTCfl nOKpblUJKa 
nHeBMaTMHeCKOM lUMHbl. 

19. M3AeriMe no n. 16, oTJiMMaioLAeecfl TeM, 
mto 3TMM M3AenMeM ABnfleTCfi snacTMMHoe 
coeAHHeHMe Ana KpenneHMH c AHMiAeM 

aBTOM06MJiyi. 
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TAEJ1MUA 1 



KOMnO 3PIUP1H 


Ilpo6a 1 


npo6a 2 


I3po6a 3 


npoGa 4 


HaTypajifaHhiM Kay^yK 


100 


100 


100 


100 


flByOKMCb KpeMHM^ 

yjibTpacMJi VN3 


50 


50 


50 


50 


Si69 


- — 






5 


A1100 


2,05 


4,1 






Sill6 


3,2 




6, 4 




OKMCb UMHKa 


3 


3 


3 


3 


CTeapuHOBa^ rcwcJioTa 


2,5 


2,5 


2,5 


2, 5 


AHTMOKCHJiaHT 


1,5 


1 , o 




1 , 5 


napa^MK 


1 


1 


1 


i 


Cepa 


2 


2 


2,4 


1,1 


Cyjib$eHaMMfl 


2, 66 


3,00 


3,20 


1,45 
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TABUPfUA 2 







npo6a 1 


TIpo6a 2 


Ilpo6a 3 


IIpo6a 4 




CHJianbi 


A1100 
+SH16 


A1100 


S1II6 


Sl69 




Kiiac CHuecKwe cBO&CTBa 












peSWHOBHX M3BeJIHH 












MyHM 


77 


KeCTKMK 


44 


53 




PeoMeTp 150 °C 












BpeMH 3aflep35CKM To (mmh) 


8 


1 


19 


9 




T99, MMHyTbi 


14 


5 


32 


39 




CBOftCTBa B 












ByjIKaHM3MpOBaHHOM 












COCTOflHKK 












^ecTKOCTb no IHopy A 


57, 3 


63,2 


58,8 


58, 9 




MAI 0 0 


1,45 


l r 73 


1,58 


1,41 




»jr7i *3 r\ r\ 

MA30U 


J. f O £. 


9 D7 




1 2 6 




MA300/MA100 


1/ Uj 


i . 


U / / J 






IIOKa3aTeJTH H3MeJTb^ieHI<lH 












no CKOTo?y npw 












23 °C FR 


30 


31 


25 


26 




23°C AR % 


645 


594 


618 


624 


ro 


PH npn 23 °C 


15, 4 


19,6 


15, 9 


25, 4 


ho 


PH npM 60 °C 


12, 1 


16,5 


13,2 


19,5 




rtinovr-nviAnin T 1 0 ~ T 1 "1 f °r] 
V JJ c KL- UMc U p x £- J- J- V ^ t 


11 


20 


14 


21 


ro 


flMHaMM^ecKHe cBoficTBa 
npM 23 °C 

E' b MUa 


2,28 


3,56 


2, 31 


3, 57 


O 
ro 


tg del 

AGpaSMBHbTK I43HOC flHH 


0, 074 
99 


0, 097 
92 


0, 071 
129 


0, 123 
100 
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TABJ1MUA 3 



ro 
ro 



ro 



O 
to 





Ilpo6a 5 


ripoSa 6 


Ilpo6a 7 


Ilpo6a 8 


CwJiaHH 


A1100 
+S1116 


A1100 ' 


Sill6 


Si69 


Kjiaccw^ecraie cBoflcTBa. 










pe3KHOBbIX KS^eJIKM 










MyHH 


70 


JKeCTKHfi 


39 


48 


PPHMPTD 150 °C 










BpeMH 3a«ep5KKM To (mmh) 


9 


1 


12 


9 


T99, MMHyTti 


17 


4 


25 


35 


CBOMCTB3. B 










ByjTKaHM334pOBaHHOM 
COCTOHHKVL 










lecTKOCib no Uiopy A 


57, 6 


61, 6 


59,6 


60,7 


MA100 


1, 49 


1, 62 


1,49 


1,49 


MA300 


1, 52 


2, 13 


1, 13 


1,46 


MA300/MA100 


1, 02 


1, 31 


0,76 


0,98 


noica3aTejiM HSMeJifc^eHMH 
no Ckotty npH 










23°C FR 


30 


30 


26 


28 


23°C AR % 


623 


578 


615 


638 


PH npi* 23 °C 


14, 7 


18,0 


17, 9 


25,4 


PH np*r 60 °C 


12,1 


14, 9 


14,3 . 


18,7 


(DjieiccoMeTp T2-T1 (°C) 


10 


15 


14 


19 


flwHaMwyecKMe cb ovi c t b a 
npH 23 °C 










E' b MITa 


2, 31 


3, 99 


2,45 


4, 05 


tg del 


0,075 


0, 100 


0,084 


0, 139 


A6pa3HBHHH M3HOC flMH 


105 


96 

.. j 


122 


100 
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TABJ1MU A 4 







npo6a 9 


IIpo6a 10 


Ilpo6a 11 


IlpoCa 12 




CiuiaHbi 


A1100 
+SH16 


A1100 


Sill6 


Si69 




KjiacciraecKMe csoiicTBa 


























69 


128 


40 


50 




PeoMeTp 150°C 












BpeMH saxtepxKM To (mmh) 


11 


2 


18 


11 




T99, MKHyTbi 


20 


6 


32 


47 




CBOMCTBa B 












ByjtKaHM3MpOBaHHOM 












COCTO^HMM 












^CecTKOCTb no Illopy A 


57,8 


62, 9 


59, 0 


62, 3 




MA100 


1/ 41 


1,70 


1, 48 


1, 58 






1 f £ <± 


JL r D^l 


i n £ 

1 r U O 


1 ^ Q 

J.; 




MA300/MA100 


0 , 88 


1,0/ 




0,88 




IIoKa3aTeJiM HSMeJib'yeHMfl 












no Ckotty npn 










73 


23°C FR 


22 


25 


13 


25 




23°C AR % 


601 


611 


493 


685 


ro 


r ri npw ^ j ^ 




19 ft 




30 6 


IO 


PH npw 60 °C 


14, 5 


16, 4 


15, 6 


22, 4 




flMHaMM^eCKMe CBOftCTBa 

npn 23 °C 










ro 


E' B Mna 


3,02 


5,27 


2,84 


4, 99 


-si 


tg del 


0, 094 


0, 112 


0,090 


0,153 



o 

ro 
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TABJ7KUA 5 



J\OM.n O 3 14 J-tW « 










HaTypajibHtiM Kay^jyK 


inn 


i nn 


i nn 


i nn 

IUU 


ftByOKMCb KpeMHHfl 










Ueocpui llobMP 


o c 
JJ 


JJ 


JO 






J. D 


i c; 


J. o 


X O 










^ s 




~\ A1 








bl 1 1 b 


0 OA 




A A R 




UKMCb JJ^THKa 


o 




•J 




L,T€apMHOBaH KMCJlOTa 




£. t D 






nn.TMOKC.I'lJJ.arlT 


1 5 


1 5 




1, 5 


napa$MH 


i 


1 


i 


1 


Cepa 


2 


2 


2,4 


1,1 


Cyji£>$eHaMMB 


2,66 


2,80 


3,20 


1, 45 



CM 

o 

CM 



ro 
ro 



ro 



CM 

c 1 



O 
ro 
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TABJIMUA 6 



ro 



10 



KOMn03MU&Ifl 


IIpo6a 13 


IlpoCa 14 


npo6a 15 


npo6a 16 

mm 




A1100 

■ « 

+Sill6 


A1100 


Sill6 


Si69' 


KjiaccM^ecKne cBOMCTBa 










l~S «J Mr X n W .P 1711 i'X<^)L^^'UlJ'44r A 












60 


82 


40 


48 


PeoMeTp 150 °C 










BpeMJ* saflepjKKii To (mmh) 


1 


3 


7 


7 


T99, MMHyTbi 


15 


7 


15 


26 


CBOWCTBa B 

ByjlKaHH3WpOBaHHOM 
*L .-JT. . . 

COCTOSHMM 










aCecTKOCTb no Ulopy A 


62 


63 


66 


61 


MA100 


2, 05 


2,23 


2,28 


1, 61 


MA300 


2,28 


2, 82 


2,22 


1, 70 


MA300/MA100 


1, 11 


1,26 


0, 97 


1, 05 

• 


noKasaTejiM M3Mejib^eHHfl 
no Ckotty npn 










23°C FR 


29 


31 


26 


29 


23°C AR % 


552 


530 


500 


625 


PH npw 23 °C 


15,9 


15,7 


18,7 


27, 3 


PH npw 60 °C 


12,1 


12,3 


13,8 


18, 6 


npw 23 °C 










E' B Mna 


2,78 


3,40 


3, 18 


3, 64 


tg del 


0,086 


0,092 


0,085 


0, 143 


A5pa3MBHbrfi M3HOC ffSAR 


110 


105 


135 


100 



o 

ho 
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TABJ1MUA 7 



K0Mn03MUMH 


IlpoSa 17 


IIpo6a 18 


Ilpo6a 19 


IIpo6a 20 


HaTypa/ibKbM K&y^syK 


70 


70 


70 


70 


1,4-u.mc nonMGyTajCMeH 


30 


30 


30 


30 


HByOKMCfc. KpSMHHfl 










IJeocwJi 1165MP 


35 


35 


35 


35 


Casta N234 


15 


15 


15 


15 


Si69 


- 


— 


— 


3,5 


A1100 


1, 43 


2, 87 


— 


— 


S1116 


2,24 


— 


4, 48 


— 


OKMCfa UMHKa 


3 


3 


3 


3 


CreapuHOBaa KHcnoTa 


2,5 


2,5 


2,5 


2,5 


AHTHOKCMBaHT 


1,5 


1,5 


1, 5 


1,5 


napa$wH 


1 


1 


1 


1 


Cepa 


2 


2 


2,4 


1, 1 


Cyjifa$eHaMWi ( 


2, 66 


2, 80 


3,20 


1, 45 



CM 
O 



CM 



ro 



CM 
C" 



O 

ro 
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TABJIMUA 8 



to 
to 



to 



O 
to 





ITnoSa 17 


IlDoGa 18 


npo6a 1 9 


IlooCa 20 


CMJiaHM 


A1100 
+S1116 


A1100 


Sill6 


Si 6 9 

■ 


KjiaccM^ecKMe cbomctbs 










pe3MHOBbix j43,nejrMi4 










MyHM 


60 


90 


42 


50 


PeoMeTp 15 0 C 










BpeMjq 3a,nep»rKi>i To (mmh) 


7 


4 


7 


8 


T99 r MMHyrtJ 


15 


9 


16 


31 


CBOKCTBa B 










ByJIKaHM3MpOBaHHOM 










5KecTKOCTb no lllopy A 


64 


65 


65 


63 


MA100 


2, 05 


2, 14 


2, 15 


1,65 


MA300 


2, 04 


2, 48 


1, 97 


1, 54 


MA300/MA100 


1, 00 


1,16 


0, 92 


0, 93 


no Ckottv riDM 










23°C FR 


23 


24 


17 


26 


23°C AR % 


504 


486 


424 


606 


PH npM 23 °C 


19, 4 


19, 1 


20,0 


28, 8 


PH npw 60 °C 


14, 4 


15, 0 


14,6 


21,5 


HMHaMMMeCKMB CBOftCTBa 

npM 23 °C 










E' B MELa 


3, 41 


4,38 


3, 54 


3,98 


tg del 


0,094 


0, 110 


0,091 


0,147 



CM 

o 



CM 



CM 

C^ 1 



at 
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TAEJirajA 9 



KoMno3HJHM*a 


npoGa 
21 


npoea 

22 


npotfa 
23 


npoOa 
24 


Hpo6a 
25 


npoca 

26 


IlpoGa 

27 


I3po6a 
28 


HaTypa/ibHbz^r Kay^yic 


100 


100 


70 


70 


100 


100 


70 


70 


1,4-umc noJiw6yTajDcneH 




— 


30 


30 


— 


— 


30 


30 


Sil 2000 


40 


40 


40 


40 


27 


27 


27 


27 


Csgsca N234 














1 1, 




CKjiaH Sio9 




o 




c 










CiuiaH A110Q 






Z r UO 




1 4 "3 
1 , H j 








CMJiaH Si 11 6 


o on 
3 / 20 




O , Z 




9 9 A 
Z f Z 4 




9 9 4 




OKWCb UMHKS 


o 






J 


■3 








CTeapwHOBaa kmcjiots 




Z , D 


z, 3 


Z, J 


Z , O 


z , o 


9 ^ 

Z / -3 


9 Si 
Z /■ -J 


Ah two KCKna ht 


1/ 5 


1, 5 


1,5 


1/5 


1/5 


■ 


1/5 


1,5 


napac])HH 


2 


2 


2 


2 


2 


2 


2 


2 


Cepa 


2,00 


1,10 


2,00 


1,10 


2,00 


1,10 


2 f 00 


l f 10 


Cyjib^eHaMMA 


2,66 


1,45 


2, 66 


1,45 


2,66 


1, 45 


2,66 


1,45 
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TABJ1MIIA 10 



tO 

to 



to 



CoeflUHeHvie 


npo6a 

21 


npofia 
22 


npofo 
23 


npo6a 
24 


npc6a 
25 


npcGa 
26 


ripoGa 
27 


npefe 
28 


KnacctmecK^e cBotfcrBa 

D63l4HOBblX M3neJ1UM 




















atecr- 


>K6CT~ 


84 


63 


71 


59 


74 


57 


PeoMerp 150°C 


















BpeMf? 33A€PXK« To 
(MUH) 

T99, MMHyTw 


4 

7 


10 
32 


6 
12 


11 
37 


5 
10 


O 

19 


5 
11 


7 

27 


CBortcrsa b 

BVJ1KaHH3klDOBaHHOM 
COCTOflHMH 


















>KecTKOCTb no liiopy A 


64 


I 64 


66 


63 


fie 

66 


62 




62 


W1A100 


2,17 


2,18 


2,34 


1,95 


2,65 


1,95 


2,58 


. 1,88 


MA300 


1.75 


1,69 


1,75 


1,52 


2,59 


1,71 


2,23 


1,60 


MA300/MA100 


0,61 


0,77 


0/75 


0,78 


0,91 


0,87 


0,86 


0,85 


nOKB33TeX1M 

wgMejibHeHMH no CKOTTy 
npM 




















29 


20 


19 


16 


30 


22 


18 


19 


23°C AR % 


620 


613 


560 


560 


564 


540 . 


470 


580 


PH npw 23^ 


20,7 


25,0 


17,4 


26,1 


16,0 


25,5 


15,0 


25,0 


PH npn 60 D C 


16,5 


18,5 


13,4 


20,5 


12,3 


18,9 


11.3 


19.1 


flMHaMMHeCKWe CBtWCTBa 


















E' B MflA 


2,66 


2,08 


2,69 


3,10 


2,62 


2,72 


2,84 


3,01 


tg del 


0,059 


0,099 


0,062 


0,112 


0,060 


0,107 


0,065 


0,113 


A6pa3HBHbiw H3H0C PjAH 


103 


100 






100 


94 







CM 
O 



CM 



CM 



O 

to 
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TAEJItfEIA 11 



K0Mn03ML|Mfl 


Hpooa 
5 


rjpo6a 
21 


npooa 
25 


Rpooa 
29 


npo6a 
30 


flpaoa 
31 


HaTypanbHbiw Kaynyn 


100 


100 


100 


100 


100 


100 


flByoKMCb KpeMHMfl YnbTpacnn 360 










60 


20 


fleyoKHCb KpeMHVin Heocun 
1166MP 


50 












flByoKHCb KpeMHwn Hi-Sit 2000 




40 


27 








Si69 










1,8 


°' 6 


Caaca N234 






13 








Caaca N766 








43 




25 


A1100 


2,05 


2,05 


1.43 








Si116 




3.2 


2,24 








OKHCb UMHJO 


3 


3 


3 


5 


5 


5 


CTQaDMKOfiaa KMcnoTa 


2,5 


2,5 


2,5 


2 


2 


.2 


Aht MOKCi/Laa ht 

lull vt**J m\k^w if y m i i i 


1,5 


1,5 


1.5 


1,5 


1.5 


1,5 


napacfwH 


1 


1 


1 


1 


1 


1 


Cepa 


2 


2 


2 


2.5 


2.5 


2,5 


Cynbct>eHaMHfl 


2,66 


2,66 


2.66 


2,1 


2,1 


2,1 


vjDwriL/ 1 C3C3 o D y J inani'idn^UDannuivi 

COCTOflHMM 














>KecTKOCTb no UJopy A 


58 


64 


66 


63 


65 


64 


noKa3arenn w3MejibMeHwn no 
CKony npw 














23°C FR 


30 


29 


30 


20 


22 


19 


23°C AR % 


623 


620 


564 


482 


507 


410 


flwHaMMMeooie cao&CTBa npw 23°C 














E' b MnA 


2.31 


2,66 


2,82 


2,28 


2,72 


2,34 


tg del 


0.075 


0,059 


0,060 


0,083 


0,084 


0,062 



CM 
O 



CM 



CM 
C 1 
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